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P120 MILLENNIA Pus 


e Intel 120MHz Pentium processor 
e 256K Micron SyncBurst™ cache 
. PC 32-bit Fast SCSI- 2 controller 
) , 3.9" floppy 
3 » SoundBlaster 16 stereo sound & speakers 
e PCI 64-bit graphics accelerator (2MB) 
* Tool-Free mini-tower or desktop 
* Microsoft Mouse, 101-key keyboard 
* MS-DOS & Windows for Workgroups 
* MS Office Pro 4.3 & MS Bookshelf CDs 


AL *16MB EDO RAM © 1GB SCSI-2 hard drive 
© 15"Micron 15FGx, 1280NI, .28mm 


JJ (Business Lease $136/month) 


P75 POWERSTATION 


e Intel 75MHz Pentium processor 

e 256K write-back cache, Flash BIOS 

* 4X EIDE CD-ROM drive, 3.5" floppy 

* SoundBlaster 16 stereo sound & speakers 
* PCI 64-bit graphics accelerator (2MB) 

* Tool-Free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 

© MS-DOS & Windaws for Workgroups 


Å + 8MB RAM © 540MB EIDE hard drive 
» 15"Micron 15FGx, 1028NI, .28mm 
© MS Works Multimedia CD 


y (Business Lease $7 !/monthi 


4100 MAGNUM 


e Intel 100MHz-DX4 processor 

* 256K write-back cache, Flash BIOS 

+ 2X EIDE CD-ROM drive, 3.5" floppy 

e SoundBlaster 16 stereo sound & speakers 
e PCI 64-hit graphics accelerator (1MB) 

* Tool-Free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 

* MS-DOS & Windows for Workgroups 


With 66MHz-DX2 Processor......... subtract $100 


Bt 


June 28, 1994 
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October 1994 
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POWERSTATION FOWERSTATION 


B »32MB EDO RAM * 2GB SCSI-2 hard drive 
e 15" Micron 15FGx, 1280NI, .28mm 


JJ (business Lease $170/month] 


C + G4MB EDO RAM © 4GB SCSI-2 hard drive 
e iiia | 17FGx, 1280NI, .28mm 


a wf? (Business Lease $229/month) 
D‘. 128M8 EDO RAM © 9GB SCSI-2 hard drive 
* 21" Micron 21FGx, 1600NI, .28mm 


eq «d od wd (Business Lease $417/mosth) 
*Option D not available in desktop 


B + 16MB RAM © 850MB EIDE hard drive 
è 15"Micron 15FGx, 12BONI, .28mm 
« MS Office Pro 4.3 & Bookshelf CDs 
(Business Lease $85/month) 
C + 32MB RAM © 1.2GB EIDE hard drive 
« 17°Micron 17FGx, 1280NI, .28mm 
« MS Office Pro 4.3 & Bookshelf CDs 


(Business Lease $119/month) 


With 90MHz Pentium Processor..... add $100 
With 100MHz Pentium Processor..... add $200 
With 120MHz Pentium Processor..... add $500 


A » BMB RAM © 540MB EIDE hard drive 
© 14"Micron 14FG, 1024NI, .28mm 
* MS Works Multimedia CD 


os (Business Lease $61/month) 

B «+ 16MB RAM + 850MB EIDE hard drive 
© 15"Micron 15FGx, 1280NI, .28mm 
e MS Office Pro 4.3 & Bookshelf CDs 


May 16, 1395 pentium 


P90 HOME MPC 


February 1995 
P90 HOME MPC 


STELLAR - 
PERFORMANCE 


icron is fast becoming 
the industry leader in 


personal computer design, engi- 


neering and manufacturing. 


Right off the production line, 
Micron PCs are receiving awards 
and critical acclaim for exception- 
al quality, record-breaking speed 
and dependable performance. 
Everywhere you turn, Fortune 
500 corporations, mid-size busi- 
nesses and home offices are dis- 
covering the benefits of buying a 


Micron computer. 


P90 POWERSERVER SMP 


e Intel 90MHz Pentium processor 

e Dual Pentium SMP ZIF sockets 

e 512K write-back cache, Flash BIOS 

e Slots: 5 EISA, 2 PCI, 1 EISA/PCI 

e PCI 32-bit Fast SCSI-2 controller 

+ 4X 5C5I-2 CD ROM drive, 3.5" floppy 
e PCI 64-hit graphics accelerator (2MB) 
* Full-size tower with 10 drive bays 

* Microsoft Mouse, 101-key keyboard 
* MS DOS & Windows for Workgroups 


A + 1GMB RAM © 1GB SCSI-2 hard drive 
© 14" Mitron 14FG, 1024NI, .28mm 


(Business Lease $126/month) 


B ¢32M8 RAM * 2GB SCSI-2 hard drive 
© 15" Micron 15FGx, 1280NI, .28mm 


(Business Lease $170/month) 


C *64MBRAM * 4GB SCSI2 hard drive 
e 17" Micron 17FGx, 1280NI, .28mm 


(Business Lease $225/month) 


With second 90MHz Pentium processor...add $799 
With Windows NT Workstation CD..........add $249 
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When 
your 
486 just 
doesn't 


cut it. 


P75 HoME MPC 


Your Best Value in Pentium Power 


indows applications have revolutionized the way you do SoundBlaster" 16, including speakers and a lightning-quick 14.4 
W business and even the way you live. From presenta- p N Fax/Modem. And when you buy a Micron Home MPC, you'll 

tion packages and word processing to financial man- «X A also receive Bob, Microsoft's new user-friendly home interface. 
agement and spreadsheets, increased computing speed and m edt] Microsoft Bob includes eight essential applications--including a 
processing power have become basic necessities. But when it We. calendar, letter writer, checkbook, and more--that are linked 
comes to action-packed games and dynamic multi-media CDs , +i together to make everyday computing tasks easy. With Bob 
you need more than just horsepower. Micron’s new Pentium- pentium around, you'll really get things done! Plus you'll receive fully- 
based Home MPC" is your answer! And since it’s from Micron, loaded Microsoft software packages, Intuit's Quicken Deluxe Edition 
it's not only loaded with power, it's also packed with standard features CD and trial subscriptions for CompuServe, America OnLine and Prodigy . . . 
that the other guys add as extras, which usually means more money. all in one super Micron deal! Virtually redefine your definition of 
Only the Micron Home MPC features 8MB of Micron RAM; a super- value. Cut loose with some real excitement and check out the Micron 
fast 4X EIDE CD-ROM drive; and full exploding stereo sound with the Home MPC. 


e Intel" 75MHz Pentium" Processor « Tool-Free mini-tower or desktop i= 


« 256K Write-back cache, Flash BIOS e Microsoft Mouse, 101-key keyboard | mm J 

« 8MB RAM, 540MB EIDE hard drive « MS-DOS & Windows for Workgroups CD MAGAZINE 

AX EIDE CD-ROM drive, 3.5" floppy e Microsoft Scenes: Sports Extremes EDITORS’ 

o SoundBlaster” 16 stereo sound & speakers « Microsoft Bob CD; Microsoft Works Multimedia CD; Microsoft CHOICE 

* 14.4 FavModem & WinFax Lite Encarta 95 CD; Quicken Deluxe Edition CD; Microsoft May 16, 1995 isti 196 
e PCI 64-bit graphics accelerator (2MB) Dangerous Creatures CD; Microsoft Golf Multimedia CD; P90 HOME MPC P90 HOME MPC 
e 14" Micron14FG,1024NI,.28mm Trial Subscriptions for CompuServe, America OnLine & Prodigy. 

7 OAC à EXCLUSIVELY FROM MICRON 
l ^h» be | 90MHz Processor........... eere add $10( a Next Day Shipping on Selected Systems 
Complete! 100MHz Processor........... enne add > Gi * 30-Day Money Back Guarantee 
120MHz Processor... add $5 « One-Year Express Parts Replacement 


* Lifetime Toll-Free Technical Support 
Micron Electronics, Inc., 900 E. Karcher Road, Nampa, ID 83687 « Mon-Fri 7AM-8PM Sat BAM-SPM (MT) 


208-463-3434 e FAX 208-463-3424 * Purchase Order FAX 208-467-5384 
From Mexico Call From Puerto Rico Cal From Canada Call MICI IONS 


Witerhabonal Sales Intemabonal FAX 
208-465-8970 € 208-465-8993 Ee | 208-465-8970 p 800-708-1756 M 800-708-1758 ELECTRONICS, INC. 


© 1995 kern Etectroracs. inc. Al m reserved] AR prices and specilicatons bC fo Change without noce. Moun Electronica, inc. cannct be responsible fo ormicaong anhor anon n tyeog- 


ucts, ond Dagens rom dari of gacment. Ad mune soure PALA numbers am musi be eped n tg orni condam prepaid and reured. Lees prom barki on Jenan tae à wr a 


COL 


“A full 20% faster than the aver- 
age 100-MHz Pentium system.” 
PC World, February, 1995 


nd the reason for the Micron 

P100 Millennia’s amazing 
ability to far outperform the 
competition? It’s exclusive dynamic 
combination of Micron’s EDO 
(Extended Data Out) 
Memory and 


| SyncBurst™ cache, 
"^ providing signifi- 
cant performance gains over previ- 
ous memory 
designs. Once 
again, another 
major break- 
through in computing 


performance innovation from 
Micron, the technology leader. 


“The Millennia is nothing short 


P100 MILLENNIA 1 
e Intel" 100MHz Pentium" processor able in the Market today.” 
e 256K Micron SyncBurst cache PC Magazine, April 25, 1995 
e 4X EIDE CD-ROM drive, 3.5" floppy drive | i 
¢ SoundBlaster 16 with stereo speakers |} Y) PC Magazine Labs tested 
e PCI 64-bit graphics accelerator (2MB) | -4 the leading 
* Tool-free desktop or mini-tower Js <4 100-MHz 
© Microsoft® Mouse, 101-key keyboard MAGAZI Pentium a” 
» MS-DOS* & Windows® for Workgroups n r d I" et 
A © 8MB Micron EDO RAM, 540MB EIDE hard drive ray cop sn -" A 
« 15" Micron 15FGx, 1280NI, 28mm — Sa pentium 
* Microsoft Works Multimedia CD unprecedented 
^? AAC Winstone 95 benchmark score for the 
Jj Business Lease $39imorihi 


Micron P100 Millennia.” The num- 


B + 16M8 Micron EDO RAM, 850MB EIDE hard drive bers clearly tell the Micron story. 


e 15° Micron 15FGx, 1280NI, 28mm 
e Microsoft Office Pro 4.3 CD & MS Bookshelf CD 


fre (business Lease $107Anonth) 
C *32MB Micon EDO RAM, 1.2GB EIDE hard drive 


© 17" Micron 17FGx, 1280NI, 28mm f | 

ROT ce cha 
II A (ines Lease $136hnonth N AMI Tg ft | | 
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Circle 101 on Inquiry Card. 


MICRON 


ELECTRONICS, INC. 


WILL YOUR DEVELOPMENT TEAM TAKE 
TWO STEPS FORWARD TODAY, 


* «e You navigate along a thin line to keep your team on track. Fortunately, 
for C++ developers creating applications for Windows 95, Microsoft" has 
a core set of products designed to ensure they continue moving ahead. 
«^ Microsoft" Visual C++" development system provides a powerful, 
tightly integrated tool set, including the Microsoft Foundation Class Library: 
70,000 lines of pre-bu lt, pre-tested code to give you a head start. With a 
Visual C++ Subscription, three times a year you're updated on the 


latest tools and technologies, including new features for Windows 95 


development. That way, you'll get applications up and running 


quickly, and Windows 95 ready. '" «a Microsoft SourceSafe" and 


Microsoft Test keep your team on course. SourceSafe's project ^ 

oriented approach to source code control promotes code reuse f P 

and management of multiple releases for development teams of ? + - 
any size. Test is an automated testing tool which evaluates applica- | 

tions throughout the development process. Together, they help "t 


find errors and regressions while identifying where the problems 


occurred. . By joining the Microsoft Developers Network, 


via quarterly CDs, you'll get in-depth technical information, operating sys- 
tems and software development kits. Right there on your desktop. More 
importantly, you can get a pre-release version of Windows 95 operating 
system and the SDK.“ «æ These are just part of our line of products and 
services designed for your development teams. For more information and 

| the name of your local reseller, call 1-800-719-5577, Dept. NYY. We'll 
even send you a free CD, the Microsoft Roadmap to Developer's Products 
& Services, describing all our tools and programs. That way, you'll have 


everything you need to continue in the only direction you want to go. 


Microsoft 


WHERE DO YOU WANT TO GO TODAY!^ 


© 1995 Microsoft Corporation. All rights reserved. Microsoft. Windows and SourceSafe are registered trademarks and Visual C++ and “Where do you want to go today?" are trademarks of Microsoft Corp. 
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PC MICROPROCESSORS 


Chip Wars Drive Down 

ila ———Á—— 
Four companies are scrambling to put 
the fastest and least expensive x86 chip 
in your PC. 


POWERPC 


PowerPC Tidal Wave ............... 25 


Apple and IBM will make major 
PowerPC-related announcements this 
spring and summer. 


COLOR PRINTING 


Color Encroaches on 

the Desktop ................. 
Over the next several years, 
technological advances will accelerate 
the use of color printers. 


INTERNET ACCESS 


Service Providers Consolidate.....28 
The day of numerous, tiny Internet 
service providers may be over. 


PC CONNECTIVITY 


Vendors Ride Bus to 

Better Telephony ...................30 
A new Universal Serial Bus that 
supports a maximum 12 Mbps could 
become a standard PC connector. 


PC PROCESSORS 


Pentium OverDrive = Moderate 
Upgrade .............. AE e 30 
Intel's Pentium OverDrive processor 
puts a rocket in your socket, but the 
upgrade has a 32-bit 486-style /O bus— 
not the 64-bit bus of a Pentium. 


PROGRAMMING 


Getting Clear About Fuzzy ......... 3 | 


What do pension plans, elevators, and 
battery chargers have in common? Each 
is un application of fuzzy logic. 


WINDOWS 95 


Windows 95 Sees Better 
Q0 PASTAS 30 


Microsoft says it will work to improve 
Windows" support for blind users. 


NEW PRODUCTS 


What's New ................. ey.) 


A 100-MHz Pentium notebook; wireless 
infrared printers from Hewlett-Packard; 
the latest version of Dr. Solomon's Anti- 
Virus Toolkit; and more. 
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Special Report on Mobile: Computing Reviews 


| From Here to Mobility BY ANDY REINIAR 
What you need to know to hit the road. 


Radio Days BY SALVATORESALAMON 


1 j ITI. Travel [ à i , 
E a DU Y 


zi AE I 


ae ` 


PPP-based telephone line 


T 
RISC forthe R oad BY'DQUG TAMAAN 
The $ k 3XP—a wotkstation to go. 


ait A BY REX BALDAZO 
Satelli power at the right price. 

Pentiuni Power Without Stic 
The Eurocom—lot9 ff Yea 


175 


stert ANDREWS 
OC for heavy-duty number crunching. 


THE VIRTUAL OFFICE 


Solutions Focus: Not Lost in Space 50 


BY MICHAEL NADEAU Xerox’s entire sales force will 
—u soon be working from virtual offices. 


MEMORY TECHNOLOGIES 


185 


Improve Your Memory 
BY RUSSELL KAY 
Sorting out the dazzling variety of new 
memory technologies. 


OPERATING SYSTEMS 


Apple's New Operating System 59 
| BY TOM THOMPSON Apple completely redesigned its 
Mac OS to provide a growth path to the future while 
continuing to support the existing software base. 


Fast, Smart RAM 187 
BY PETER WAYNER 

New chips and new technologies 
compete for adoption. 


INTERNET PAYMENT SYSTEMS 


Flash Memory Looks Bright 188 
, Cash on the Wirehead — TL | is Cache Losing its Cachet? — 191 
BY ANDREW SINGLETON Six new payment systems One Machine, Many RAMs 192 


aim to move your money across the Internet. 


APPLICATIONS DEVELOPMENT 


Windows for Control Freaks 83 
BY PETER D. VARHOL QNX’s Photon kernel gives developers 
welcome control over windowing programming. 


NETWORKS 


Break Up Your Network 91 
BY BRETT HUSSELBAUGH Dividing 
your network into two or more parts can 
boost performance. 


NETWORKING 


Local Air Networks 201 
BY REX BALDAZO With roaming-enabled access 
points, good range, and high throughput, WaveLAN- 
based wireless LANs are the ones to beat in North 
America. 


MOBILE COMMUNICATIONS 


Oracle Hits the Road 207 
BY PETER WAYNER Oracle In Motion’s agents take 
over network housekeeping chores, virtually elimi- 
nating the wireless performance penalty. 


DATA STORAGE 


Hands-Off Backup 209 
BY BILL LAWRENCE Bundled with Palindrome’s 
automated backup software for NetWare, HP's 
SureStore Tape 12000e DAT Autoloader can 
provide weeks of unattended network backup. 


FLOWCHART SOFTWARE 


Better Business Processes 211 
BY DAVID ESSEX Scitor links an optimized spread- 
sheet to flowchart objects, and—presto!—an instant 
simulator that most anyone can use. 


Core Technologies 
CPUS PROGRAMMING 
UE. — ud umm Designing Alpha-Based Adding Apple Events 

Systems eZ | to Your Mac Application: 
More Memory in Less Space 197 | sy Bruce FAUST Part 2 ............ M 
BY RICK COOK Digital's three BY TOM THOMPSON 
Packing silicon wafers tightly CPUs bring pow- This month, we write the event 
creates compact new memory erful possibilities handlers and the dispatch table. 
devices. to desktop and 

workstation sys- NETWORKS 

tems design. 

s Simplifying Remote 

OPERATING SYSTEMS Management ............. 205 

Windows 95 Graphics icant. aa 

Architecture ..............241 jers managers (ppl ila Sco 

BY STANFORD DIEHL find out what's 


video, games, 
and 3-D— 
using a new 
set of device- 
driver inter- 
faces. 


COVER IMAGE: LARRY DUNN © 1995 


Windows 95 will eventually unify 
a series of graphics APIs—for 


SPREADSHEETS 


Wanted: A Good 0S/2 Spreadsheet 


215 


BY DANIEL GASTEIGER In the OS/2 spreadsheet 
duel, upstart Mesa 2 has the advanced GUI features 


that 1-2-3 should have. 


SQL. FRONT ENDS 


Software Roundup: Simple SQL 


27 


BY CHARLES VOGT SQL front-end tools empower 
nontechnical managers to make informed, time- 
critical decisions by giving them direct access to 


client/server databases. 


V.34 MODEMS 


Lab Report: 


32 V.34 Modems Answer the Call 


224 


V.34 represents the best and fastest modem 


technology available today. 
NSTL evaluates 

32 state-of-the-market 
modems for throughput, 
reliability, robustness, 

and compatibility. 


External V.34 Modems—226 . 
How We Tested—228 
Pick a PC Card—230 


Honorable Mentions—232 


poing on at dis- 
tant locations. 


Pournelle: 

Privacy and Liberty ..........249 
BY JERRY POURNELLE Visits to 
AAAS's annual meeting and 
Washington, D.C., highlight 
Jerry's month. 


Books and CD-ROMs: 

Word Overload, Information 
Shortage ....................... AD 
BY ANDY REINHARDT, RICH 
FRIEDMAN, AND EDMUND X. 
DEJESUS Four books about the In- 
ternet, CD-ROMs for learning ap- 
plications and computer languages, 
and Nicholas Negroponte's experi- 
ences, insights, and predictions. 


Commentary: 

ATM = After the Millennium . . 306 
BY TED PRINCE Don't blindly 
jump on the bandwagon. 


Editorial ........................10 
BY RAPHAEL NEEDLEMAN 


Blasts from the Past ..........41 
Highlights from two decades of 
covering the PC revolution. 


Letters.... 
Letters on Intel’s P6, Microsoft's 
Bob, and personal quandaries. 


Reader Survey. . ................196 


READER SERVICE 


Editorial Index by Company 304 
Alphabetical Index to Advertisers — 300 
Index to Advertisers by 

Product Category 302 
Inquiry Reply Cards TOA, 300A 
BUYER’S GUIDE 267 
Mail Order 

Hardware/Software Showcase 

Buyer’s Mart 

PROGRAM LISTINGS 


From BIX: Join “listings/frombyte9S” 
and select the appropriate subarea (i.c. 


From the UUNET: {tp to ftp.uu.net, log 
on as "anonymous," and enter your user 
ID as your password. Type 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 


BYTE (ISSN 0360-5280) is published monthly by Mo- 
Grm, inc. U.S. subscriber rate $29.95 per year, In 
Canada and Mexico, $34.95 per year. European surface 
scriptions, $60 surface mail or $85 airmail, Al foreign 
subscriptions are payable In U.S. funds that can be 
drawn on a U.S. bank. Single copies $3.50 in the U.S., 
$4.50 in Canada. Executive, Editorial, Circulation, and 

ising Offices: One Phoenix Mil Lane, Peterbor- 
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No. 246492. Registered for GST as McGraw- HII, inc., 
GST 4123075673. Printed in the United States of Amar- 
ica. Postmaster. Send address changes and tifil- 
meni questions to BYTE Subecriptions, P.O. Box 552, 
Heghtsiown, NJ 06520. 
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BYTE] Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


Chip Wars Drive Down PC 
Intel faces strong competition in 
the x86 arena as four companies 


scramble to put the fastest x86 
chip in your PC in 1996. 


An Early Survey of 
Windows 95 Plans ..... — Á 


BYTE polls vendors on their 
Windows 95 applications plans. 


Windows 95 Sees Better 


Microsoft plans to implement 
new features in its API and DLL 
library to improve the support 
that Windows 95 provides to 
blind users. 


Code Talk: 
ANSI C Anywhere............ 36 


If you'd like to start building a 
library of ANSI C compilers, 
Archelon's Retargetable Software 
Tools deserves a look. 


You Can Take it 


Windows 95, with its Plug and 
Play support, is built to meet the 
needs of mobile users. 


Oracle Hits the Road ...... 207 


Oracle In Motion lets you use 
standard Windows tools to write 
agents that provide wireless clients 
with the help they need to 
overcome client/server bottlenecks. 


Better Business 


A slick flowchart module and 
cleverly linked spreadsheets 
make Process Charter for 
Windows a simulation program 
for Everymanager. 


Roundup: Simple SQL......217 


NSTL evaluates four Windows tools 
for accessing SQL client/server 
databases. Án easy-to-use Windows 
front end insulates the business 
manager from the complexities of 
the database structure and from 
having to learn SQL. 
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Windows 95 Graphics 
Architecture ................ 241 


Microsoft has revamped the 
graphics architecture of Windows 
with multimedia in mind. 


0S/2 


Wanted: A Good 0S/2 
Spreadsheet............. 


There is a void in the OS/2 
spreadsheet market, and Lotus 
1-2-3 for OS/2 and Athena 
Design's Mesa 2 would fill it 
nicely if only they were rolled up 
into one program. 


215 


PowerPC Tidal Wave....... 25 


This spring or summer Apple 
plans to introduce three PCI- 


based Macs. 
Apple’s New Operating 
System .......... mei cui a a 59 


Here's a technical description of 
Copland, the newest version of 
Apple's OS. 


Adding Apple Events to Your 
Mac Application: 


This final installment shows you 
how to write the event handlers 
and the dispatch table. 


Code Talk: 

ANSI C Anywhere............ 36 
With Archelon's Retargetable 
Software Tools you can start 

building a library of ANSI C 
compilers for yourself. It's 

available for DOS, Unix System 

V release 4.2, HP-UX, SunOS, 

and Solaris 2.x. 


RISC for the Road.......... 169 


Tadpole has squeezed a SPARC 
workstation into a 7-pound travel 
package. 


A Universal Desktop 
for Unix............... 200DM 3 


CDE (Common Desktop 
Environment) is a new GUI 
standard for all Unix systems. 


Tickle Makes 
Developers Smile ...200DM 11 


Tcl (Tool Command Language) 
and its common extensions offer 
a combination of features that 
developers find hard to resist. 


Oracle Hits the Road ......207 


Unix-based agents provide the 
server agent component of Oracle 
In Motion, an impressive toolkit 
that largely eliminates the 
throughput problems of wireless 
database access. 


Break Up Your Network. ....91 


Are your workstations standing in 
line to access the network? Tune 
your network for peak efficiency. 


Radio Days..................107 


The move to wireless WANs promises 
to be much more manageable thanks to 
expanded service offerings and ncw 
development tools. 


Local Air Networks......... 201 


We test two wireless LAN 
systems with roaming-enabled 
Ethernet access points for 
connecting notebooks ta 

your LAN. 


Hands-Off Backup......... 209 


Hewlett-Packard's SureStore 
Tape 12000e LABS for Novell 
provides welcome relief for off- 
site administrators. [t combines 
an autoloading DDS-2 tape drive 
with highly automated backup 
software from Palindrome. 


Simplifying Remote 
Management ............ ...245 
While RMon (remote monitoring) 

has great potential to help 


network administralors better 
manage remote-site LANs, RMon 
technology is not meant to 
replace traditional! protocol 
analyzers. Here's why. 


Commentary: 

ATM = After the 

Millennium ........... —Ó 
Don't just blindly jump on the 

ATM (asynchronous transfer 

mode) band wagon. 


Adaptive computing ............ 36 
NEN re nni 239 
BONA. .Lissoseee oo oed 45 
Color displays. ............ » «onl ll 
Color printers .................. 28 
Communications ....... 107, 154 

161, 201, 207, 224 
UPS, A 24, 25, 30, 239 
Databases ............. 207, 247 
Flowcharting.................. 211 
Fuzzy logie ..................... 34 
Handwriting recognition. ...... 150 
Internet ....... 28, 40, 71, 249 
Macintosh. ......... 25, 59, 243 
Memory......... 185, 187, 197 
Mobile computing ........ 25, 50, 


100, 107, 115, 131, 145, 
147, 161, 167, 169, 171, 
(73, 175, 201, 207 


Modems ..........LLuuuueesee- 224 
Multimedia. ............ 171, 241 
Networks ........ 91, 107, 201, 


207, 209, 245, 306 
Operating systems..59, 83, 241 


OS/2..... /—— 25, 215 
Pentium....24, 30, 167, 173, 
——— ——— Te 
PRESE a cao cbe cmo 147 


Portables...25, 50, 167, 169, 
— T iu dTa Li S, 


daa I r ....eeeee eere 25 
Programming ....... 34, 36, 83, 

200DM 11, 243 
aa PETERET 185, 187, 197 
NIDU aiio discs cile 169, 239 
Serial buses .................... 30 
Smart batteries ............... 131 
Spreadsheets ................. 215 
SQL front ends ................ 217 
ul o —— m 209 
Unix. .... ,36, 169, 200DM 1, 


200DM 3, 200DM 11, 
200DM 23, 207 


Windows ....34, 36, 145 207, 
211, 217, 241 


Wireless ........ 107, 201, 207 
World Wide Web ........ --40, 71 


RECORDABLE CD! 


The Pinnacle RCD-1000 is 3 Drives in 1 


1. EXS Recordable CD System 


2. Double-speed CD-ROM Player 


3. Tape Backup Replacement 


The RCD-1000" is virtually 3 drives in 1 - making it the 
ultimate storage device for only $1695. 


With the flexibility of Pinnacle's RCD-1000, the applications 
are endless. As a CD Recorder, the RCD-1000 allows you to 
master your own CD that can be easily transported across 
town - or to the end of the world. As a double-speed 
CD-ROM player, it can read virtually thousands of educa- 
tional, multimedia or audio CDs. 
And, with Pinnacle's own Backup 
Software Utility, you can now 
replace your tape drive with a 
system that provides a more 
reliable solution and fast; ran- 

RCD Backup Utility dom access to your data for only 
519 per disc, or 3 cents per megabyte. Each disc holds 650 
MB of data, audio and video storage. 


The RCD-1000 is perfect for creating and mastering your own 
multimedia titles, interactive games, or even mixing your 
own audio CD of your favorite tunes. You can backup account- 
ing records, business plans, charts and graplis, or confidential 
information on CDs for decades - safe and secure. 


The RCD-1000 system is simply the. best way to store, 
archive, distribute and create information. Best of all, it's 
now affordable - it's recordable! 


Pinnacle Micro. The Optical NUR: haer: 


All Trademarks and Registered Trademarks of TREIER s ette 


TO REACH THE PINNACLE CALL: 800-553-7070 


Tel: 714-789-3000 Fax: 714-789-3150 
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© 1995 Intel Corporation. tSource: KOMP: A Simplified Measure Of Relative Microprocessor Performance. intel Corporation, 1992. tt'The 63- MHz Pentium OverDrive processor for most 50-MHz and 25- MHz Inee86" CIPU-based systems is available now 
The &3- MHz Pentiam OverDrive processor far most 66-MHz and 33-MHz Imie H86 CPU-based systems will be available later in the year. “Other trade names referenced are the property of their respective holders. 


Run your PC faster with the Ove 


The OverDrive* processor 
is a single-chip CPU upgrade 


. f that maximizes the performance 
| | — = | of most Intel486" 
g- LOCUM processor-based PCs. 
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OverDrive pracessors boost 
CPU performance as much as 
343%, making your software 
run much faster. 


The family of IntelDX27 
IntelDX4; and newly released 
Pentium® OverDrive processors:t 
gives you several affordable 
upgrade options for your 
i486" CPU-based PC—each of 
them fully software compatible. 


Contact your PC reseller for 
more information about OverDrive 
processors, or dial the FaxBack" 
service at 1-800-525-3019, 
document *9306. Or 
call 1-800-538-3373, ext. 295. 


[0171] Raphael Needleman 
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Portable computers: 
liberator or leash? 
It depends on how 
you use them. Don’t 
forget the off 
switch! 


Every now and then when I find 
myself among new acquaintances, 
somebody will lob me a variation of The Question. And 
they look to me for The Answer. 

Question: What are computers going to be like in the 
future? My close friends know better than to ask me this, 
because The Question is really an entrée to wax philo- 
sophical about all sorts of silly, far-out notions that get 
most technologists rolling their eyes and looking about for 
more grounded conversation. Without a time frame to 
anchor my discussion, you see, when I talk about the 
future I start talking about implanted computers, discus- 
sion databases that the global population has access to (the 
Internet doesn’t yet count), and stuff like that. Out-there 
concepts, spawned from the time frittered away in youth 
reading bad science fiction (unlike, say, Mr. Pournelle’s 
good science fiction). 

Except we’re closer to the future than we might want 
to admit. None of us at BYTE have implanted computers, 
but the way some of us take our portables anywhere, 
they might as well be. Dave Egan, our publisher, has 
been known to take his portable on vacation, although he 
had to hide it in his luggage so his daughter didn’t see it. 
(She hates “that thing” that diverts his attention from 
family.) 

My portable goes with me everywhere, too (well, 
almost everywhere). People ask me how I can do this, and 
if I ever leave my work behind. They're making a fun- 
damental mistake: The computer is not work. It’s just a 
tool that gives me access to other people. Some of these 
people are the ones I work with, but others are my friends, 
my family, and people I haven’t even met in person. 

Yes, portable technology can act as nothing more than 
a cruel leash back to the office. But fortunately, every 
piece of technology we cover in BYTE has an off switch, 
which we should be liberal in using during moments that 
require our undivided attention to other, nontechnologi- 
cal matters. 

Off switch or no, I’m totally hooked on portable tech- 
nology. I’m never in one place long enough to get com- 
fortable with wired-in devices (desktop computers, corded 
phones, cable television), and furthermore, I like being 
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able to compose my E-mail to friends and acquaintances 
from the relative seclusion of an airline seat (to those of 
you who've gotten E-mail replies from me, I thank you 
for sparing me from the tedium of yet another showing of 
Angels in the Outfield). 

And beyond the connectedness I get from having my 
portable with me everywhere, I get a kick out of portable 
computers because they highlight real engineering 
prowess. I like the innovative IBM 701C (Butterfly) key- 
board. I like the ridiculous three-way door that covers 
the PC Card slots on the new Toshiba Satellite Pro (the 
machine on this month’s cover). I even like the little 
LED bar graph on the Dell Lattitude’s lithium-ion bat- 
teries—a feature I doubt anyone needs, because one bat- 
tery is plenty for most users, and you can’t see the LEDs 
when the battery is installed in the computer. You just 
don’t see this kind of attention to detail on many desktop 
computers, where the engineers have sheet metal to spare 
and where cleverness of packaging is not a major design 
consideration. 

But to be fair, here’s what still nags me about this 
class of technology: Mostly, it’s too bloody expensive. I 
want all computer users to experience the freedom of 
untethered technology, but I don’t recommend portables 
for most individuals because you have to give up too 
many features to take your show on the road. And fur- 
thermore, you don’t have access to quite the same band- 
width of a hard-wired desktop connection from the Motel 
6 in Sedona, Arizona. But that’s an infrastructure prob- 
lem—T' m sure if most hotels had ISDN connections, 
there would be a flood of ISDN PC Cards on the market. 

For those of you who understand the all-consuming 
addiction to mobile technology, you'll be happy to see our 
Special Report on Mobile Computing. In addition to cov- 
ering some of the hottest portable products you can buy 


, today, we also look at what Windows 95 means to the 


mobile user, and we examine several technologies you 
can't get for any price, just yet. It all starts on page 97. 8 
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RAPHAEL NEEDLEMAN, EDITOR IN CHIEF 
(rafe@ bix.com) 


WinbookxP AT 51999, IT'S THE 


Choose the pointing device that works best for you: 


OPTIOPAL TOUCHPAD 


es rs 
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TECHNICAL SPECIFICATIONS 


@SL-ENHANCED INTEL 486 DX4-75MHZ OR 486 DX4- 
100MH2. 


«5.9 LBS. DUAL-SCAN COLOR OR 6.1 LBS. OPTIONAL 
ACTIVE MATRIX COLOR 


e DIMENSIONS: 11.3" X85" X1.7* 

e 4MB, 8MB OR 16MB RAM (EXPANDABLE UP TO 32MB) 
a 3.5" 1.44MB DISKETTE DRIVE 

* REMOVABLE 260 TO 810 HDD 


* VGA DUAL-SCAN COLOR OR OPTIONAL ACTIVE MATRIX. 
MONOCHROME UNITS ALSO AVAILABLE 


e 10-CELL NIMH BATTERY & AC PACK 
* SUSPEND/RESUME FEATURE 
* TWO TYPE Il OR ONE TYPE ill PCMCIA SLOT 


» INTEGRATED DUAL-BUTTON POINTING STICK, OPTION- 
AL DUAL-BUTTON 19MM TRACKBALL OR OPTIONAL 
DUAL-BUTTON TOUCHPAD 


* PARALLEL, SERIAL AND PS/2 PORTS 

* 1MB VIDEO MEMORY WITH EXTERNAL VGA PORT 

e LCD FUNCTION INDICATOR PANEL 

© 14.4 SEND/RECEIVE FAXA/OICE/DATA MODEM OPTIONAL 
* INTERNAL AUDIO OPTIONAL 

* DOCKING STATION OPTIONAL 
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ONLY SPEEDING 


TICKET YOU'LL 


* 1999 |... Intel 486 DX4-100MHz 
* 103" dual-scan color display 
« 4MB RAM/340MB HD 


> ae ® Intel 486 DX4-100MHz 
* Active matrix color T 
« 16MB RAM/810MB H 
* 144 Fax Modem 
« DOS and Windows 


$$ Comparable savings on all other WinBook XPs—from 
our base models to notebooks for the power user. For 
current pricing and configurations, call 1-800-468-0712. 


August 199A. Wirra XP Most trprover Portitbie Ani 1995, Wook X? 
DX AD 4280 Monochrome JArvary 1995, Winlod XP 


a subsidiary of Micro Electronics, Inc. 


ENJOY PAYING. 


——— 


Call us today, toll-free 
1-800-468-0712 


Monday-Friday, 8am-9pm EST * Saturday, 9am-4pm 


Use VISA, Discover Card, MasterCard, personal check ot P.O with credit approval. 
US ron 3-day unconditional money-back guarantee from dale of purchase. 


1955 Windlook Compus Carperaben: All ees mured WinBook is A pogrilered radarai of Mace Bectrorecs, ine The intel irada logo ts a trademark of ia Iriel Corporation. AJ other traderiarts and teginlanad vadermaris are property of thee respective corporations, AJ prices and specchcabors art subject te Changs whol hore or gibon. Prices do not nickade shipping 
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Ld The original premise was simple: 


make a powerful, yet affordable, 
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a AN omy, computer that doesn't come 


Introducing the new Compaq ProLinea with all the headaches 


normally associated with the word “value” And in 


creating the latest Compaq ProLinea; we built on 
that premise — by taking the original apart. 

We examined it from top to bottom, from the 
inside out, looking for ways to improve it. Looking 


to sec what new technologies we could add. 


THE LATEST PROLINEA HAS 


IMPRESSIVE SAVE FEATURE: IT'LL SAV 


SAVE YoU TIME, AND SAVE YOUR 


In the end, we came up with more than a few 
improvements. Making ProLinea even harder to 
distinguish from more expensive machines. The 
fastest processors. Easy upgradability. Simplified 
maintenance. Features that make it easy to live with 
on the day you install it, and for years to come. 

It all raises ProLinea to a completely new level. 
(Of course you'll still find the price within reach.) 


And that should certainly put your mind at ease. 


AN 
E You MONEY, 


SANITY. 


COMPAG. 


Traditionally, the phrase "better 
value" has always meant someone's 
cut corners to give you a better price. 
At Compaq, however, we like to take 
a different approach. 

The result is the new Compaq 
ProLinea: a family of computers that 
not only offers affordable prices, it 
pushes technology many steps ahead. 
Twelve, to be exact: 
| Number One. Our first improvement 


is something you'll notice before you 


expansion cards and peripherals. And 
guess what: Compaq has already 
enhanced this standard with our new 
TriFlex/PCI architecture — which is 
built into every ProLinea model. 

|Number Three. The PCI architecture 
also boosts the performance of the 
graphics subsystem. So even if you're 
working with general productivity 
applications like word processors and 
spreadsheets, you can enjoy a crisp, 


responsive high-resolution display. If 


new QuadSpeed drive (along with 
Enhanced Business Audio). This gives 
you faster access to the rich and vast 
references available on CD-ROM 
today, from national directories to 
archives of business publications. 

[Number Six. However large a hard 
drive may be, there are those who 
take it as a personal challenge to fill 
it up. With the new ProLinea PCs, 
however, we're determined to make 


that as difficult as possible. You can 


LIKE MosT PC BUYERS, YOU'RE 


"BETTER VALUE," 


even buy a ProLinea. You get to 
choose the processor you want— 
from very fast (486DX2/50MHz) to 
blindingly fast (Pentium / 100MHz). 
This way, you don't have to buy more 
performance than you really need. 
And it's designed so that you can 
upgrade whenever you want. 

|Number Two. You may be familiar with 
the new standard bus architecture 
called PCI. Basically, it improves upon 
the previous technology by expanding 
the data path to 32 bits and radically 


speeding the flow of information to 


your uses demand more, select 586- 
class models are now available with 
higher-performance VRAM graphics. 
|Number Four. Forgive the acronyms, 
but there's also a PCI local bus IDE 
interface. This not only pays off in 
improved disk performance, but it 
supports up to four storage devices. 
Which means you can easily add 
another hard drive, tape backup or 
CD-ROM drive when needed. 

| Number Five. As long as we're on the 
subject of CD-ROM, multimedia 


ProLinea models now come with our 


SO WE'VE CLEVERLY 


choose a configuration with a disk 
capacity of 270MB, 420MB or 
720MB. Any of which should put you 
well ahead of your burgeoning files. 
|Number Seven. ProLinea comes with 
8MB or 16MB of RAM, depending on 
the model. And you can easily expand 
it to 136MB or 192MB— enough to 
take advantage of new 32-bit operating 
systems, run several programs at once 
and work with spreadsheets the size 
of Madison Square Garden. 

| Number Eight. ProLinea is filled with 


features designed to make your life 


easier. It's not only pre-loaded with an 
extensive online help system and 
automated setup software, it now has 
redesigned documentation to help 
you quickly pinpoint information. It's 
also optimized to run new operating 
systems like Windows 95, which will 
make your future computing easier 
still. Every model supports the Plug- 
and-Play standard that will bring a 
new simplicity to the process of 


adding expansion cards. (If you add 


PROBABLY SIC 


JISGUISED IT 


a new network interface card, for 
example, ProLinea will sense the 
change and automatically reconfigure 
its software to support it.) 

|Number Nine. You decide exactly how 
expandable you want your ProLinea 
to be. You can select a desktop model 
with three expansion slots and three 


expansion bays or a model with four 


of each. Or you can choose a five- / 


slot, five-bay mini-tower model £ 


that offers maximum expandability 
without taking up too 


much of your space. 


|Number Ten. The new ProLinea PCs 
have been designed so you can get 
inside without any special tools. 
The system board slides out to 
accept extra memory or a processor 
upgrade. The hard drive cage swings 
out so you can swap disks without 
reaching into inaccessible, finger- 
bruising areas. And when you snap 
in a new Compaq hard drive, you 
won't have to configure any enigmatic 


jumpers. When you connect the 
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cables, the settings have the good 
sense to take care of themselves. 

| Number Eleven. The ProLinea system 
board now incorporates Flash ROM 
technology. That means basic system 
ROM can be updated without major 
PC surgery. If future system updates 


should ever 


| Introducing the latest line of ProLinea computers 


COMPAQ. 


become necessary, installing them will 
be no more difficult than running a 
software utility and clicking a few 
buttons on the screen. 

|Number Twelve. And what about the 
environment? Using a ProLinea won't 
by itself repair the ozone layer, but it's 
certainly a step in the right direction. 
For the sake of the atmosphere — and 
everyone who breathes it—our PC 
manufacturing process is completely 


CFC-free. And every model is now 


HEARING 


IMPROVEMENTS. 


Energy Star-compliant, which means 
less wasted energy for the planet and 
less wasted money on your power bill. 

These are the improvements that 
define our approach to value. (We 
think you'll agree, it's a lot more 
rewarding than cutting corners.) 

In fact, our new ProLinea does an 
excellent job of expressing a core 
x» belief at Compaq: That is, the 
q -— smartest way to 
build better value 
is to build a better 


5 I5 ET du computer. 
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As with all Compaq PCs, ProLines is covered by our free 3-year limited warranty. For more information on our full line of Compaq desktop PCs, call us at 1-800-345-1518 or reach us on the Web at vrvwe. compaq com. 
In Canada, we can be reached at 1-800-567-1616, © 1995 Compaq Computer Corporation, All rights reserved. Compaq and ProLinea registered U.S. Patent and Trademark Office 
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Why does my bus need a boost? 

Peripheral devices such as hard drives, CD-ROM drives, scanners, 
and printers that are interfaced with your computer have connec- 
tors manufactured by different companies that are connected to 
cable made by who-knows-who. Differences in peripheral cabling 
and connectors create signal impedance mismatches which can 
cause signalling errors, bottlenecks, and data transmission errors. 


Aeronics has the answers. 

Aeronics, the originator of Forced Perfect Termination (FPT), has 
added a new interconnect product to our family of high perfor- 
mance terminators that will drastically improve your SCSI bus 
performance. Aeronics' new 68 Position 
IDC 0.025 Pitch Ribbon Cable 
Terminator easily clamps onto your 
ribbon cable with a standard tool and 
replaces the low performance passive 
terminators frequently furnished by 
peripheral manufacturers. For those active negation drivers that 
generate higher than normal pull-up voltages that tend to overdrive 
the SCSI bus, Aeronics has developed the ALT-2ANHC. This new 
electrical configuration sinks unusual amounts of current due to 
charged cable capacitance and is available in most of Aeronics' 
interconnect products. 


How does Aeronics boost my bus? 

Aeronics' FPT active terminators purposely mismatch impedance 
higher and lower than the impedance of the transmission line, 
"forcing" the SCSI bus to operate as if the impedance between the 
host and peripherals is always matched. Because our terminators 
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provide higher noise immunity, results are seen as improved data 
integrity, allowing your system to transfer data farther and faster 
while improving overall SCSI reliability. 


Terminate your SCSI bus performance problems 
once and for all. 

Aeronics' advanced terminator technology is available in a broad 
line of connection and electrical configurations that meet or exceed 
ANSI SCSI 1, 2, and 3 standards. Our passive, active, FPT, and 
differential terminators are 100% electrically tested, burned in, 

and delivered on time. With a minimum MTBF of 87,600 hours 
(10 years continuous duty), our quality terminators are backed by a 
limited lifetime warranty. 


Aeronics' high performance products leave passive and copycat 
terminators in the dust. If you want the same performance that 
high-end OEM SCSI systems have, choose the same terminator 
from Aeronics and give your bus a boost. Call or fax Aeronics 
today for the location of the reseller or distributor nearest you. 


For off-the-shelf delivery, call TCC at 
1-800-TEC CABL (1-800-832-2225). 


LEWIS LD" 


INC. 


Turning concepts into reality. 


12741 Research Blvd. + Suite 500 -* Austin, TX 78759 
Tel (512) 258-8040 + Fax (512) 258-8441 
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Intel's P6 


l enjoyed your article “Intel's P6" (April); 
however, the P6 is not the first chip "in- 
tended for large-scale production" with 
two dies on a single package. That honor 
goes to the DEC J-11 11/70-on-chip. The 
J-1I was the first PDP-11 (maybe the first 
chip of any type) to be able to do regis- 
ter-to-register instructions in one cycle 
(200 nanoseconds), and it had a four-lev- 
el pipeline, truly great accomplishments 
in 1982. 


Bob Morris 

President 

DSPS Digital Signal Processing, Inc. 
Carleton University 

Ottawa, Ontario 

morrisQ sce.carleton.ca 


I really enjoy the depth to which BYTE 
explores topics like the P6. I still have a 
few questions regarding your April Cover 
Story. On what front-end bus speed (4 CPU, 
^ CPU....) does Intel base the P6’s per- 
formance numbers? Also, I was under the 
impression that a 100-MHz Pentium really 
runs at 99 MHz. This would make it easy to 
use a PLL (phase-locked loop) to create 66 
MHz for the main bus. It follows that the P6 
would use a 132-MHz clock rate so the 
main bus would run at 66 or 33 MHz. 
Karl Richards 
richardk@ execpc.com 


The P6's I/O (i.e., frontside) bus can be 
clocked at 4, 4%, or ^ of the core speed. 
The performance estimates from Intel 
are based on a system that runs internal- 
ly at 133 MHz and externally at 66 MHz. 
In other words, 4 clock speed. It doesn't 
make sense to run a 133-MHz P6 at ^ or 
4—those dividers were included for 
future P6 chips that will run at faster 
core speeds. My understanding is that a 
100-MHz Pentium actually 
runs at 100 MHz, not 99 
MHz, and that a 133-MHz P6 
runs at 133 MHz, not 132 
MHz. 

—Tom R. Halfhill 


In your April Cover Story you 
describe the physical dimen- 
sions of the current crop of pro- 
cessor chips as “306 mm 
square.” That comes very close 
to being a foot on a side. We'll 
have to redesign all our personal comput- 
ers just to hold the CPU. This is too much! 
Merritt J. Rucher 

Belen, NM 
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Yes, the size was supposed to be written 
as “square millimeters,” not “millime- 
ters square,” but somehow it got trans- 
posed. —Tom R. Halfhill 


They're Everywhere 


In Tom R. Halfhill’s March piece, “The 
Truth Behind the Pentium Bug," his 
instructions on how to bruise an integer 
(page 164) are mind-boggling. I tried the 
test on several different Pentium machines 
and they all gave me the binary 10 from the 
difference of 4.1 and 1.1. When I tried it on 
our newest Pentium 100, I got the same 
binary, 10. All our 486 machines gave me 
10 as well. I tried a different test I acquired 
from another magazine and found which 
systems were using a faulty chip. I wonder 
if Intel is replacing Pentium chips that are 
not faulty at all? 
Cesar Quebral 
Legend23 (9 ix.netcom.com 


Integer bruising happens on almost all 
computers, not just a buggy Pentium. The 
example I gave was not to reveal whether 
or not you've got a bad Pentium but to 
demonstrate how integers can get bruised 
on any computer. —Tom R. Halfhill 


Mutant Methods 


| found your March Editorial “Mutant 
Chips,” in which you told us not to be 
overly concerned about the Pentium bug 
and also implied that we wouldn’t want 
to fly with an airline that was programmed 
using heuristic methods, to be something 
of a giant leap from reality. According to 
published reports, between 40 percent to 
60 percent of all pilot-reported faults are 
not corrected at the depot repair 
à| shops. These randomly occur- 
ring failures (bugs) are gener- 
ally referred to as CNDs (Can- 
Not-Duplicates). CND rates 
usually increase as multiple un- 
me repaired faults accumulate. 
You think we're asking for 
| trouble if we use neural net- 
works; we've got trouble 
already. If pilots or autopilots 
į rely on the data from the avion- 
ics equipment to fly the plane 
safely, and half or more of the faults are 
never fixed, how safe are airplanes really? 
The diagnostic problem gets worse as 
avionics become more complex. Com- 


plexity demands that we use neural net- 
works and other heuristic methods, if not as 
the final solution, then to help us figure 
out à more direct means to sort it all out. 


Brent Sorenson 

Vice President, Research and Development 
Universal Synaptics 

Ogden, UT 


Bob's Neighborhood 


You make the point that users raised on 
Bob will have certain expectations (“The 
In-Your-Face Interface" April Editorial). 1 
suggest that users raised on Bob won't 
have the required skills to figure out real- 
world applications. Like most kids’ toys, 
Bob will end up forgotten in the closet 
after several weeks. In fact, if we ever do 
see users raised on Bob, they will most 
likely resemble people raised on TV: semi- 
literate, jingle-humming boobs. 
Sieve Rogers 
scrogers? winternet.com 


People said the same thing about GUIs, the 
same thing about the command line, and 
for all 1 know, the same thing about assem- 
bly code. ("The only real way to use com- 
puters is in binary!") Computers should be 
easier to use, not harder. While Bob 
doesn't suit my personal tastes in interfaces 
(nor yours, obviously), if it forces program- 
mers to write easier-to-use applications, 
I'm all for it. —Rafe Needleman 


I was browsing in a software store and 
asked about the huge, rotating yellow smi- 
ley face that bore the words "Bob is com- 
ing." The clerk was quick to hand me a 
brochure, and after I read it, I became 
irked, annoyed, and dismayed—but not 
surprised. Bob wasn't an intelligent agent. 
Bob was a kiddie interface that makes an 
ATM look smart. Many successful GUIs 
obscure the real functionality of the com- 
puter from people in an effort to make the 
computer easier to use. That is appropriate 
when the OS can do the bookkeeping, but 
Windows can't. Windows programs put 
files in the \windows\system directory 
without telling you, and when you delete 
the applications, those files are still there. 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet or BIX to edi- 
tors bix.com. Letters may be edited. 


~ Extended-length media 


Exabyte 5 new 8mm XL tape 
drive is the perfect union 
Of capacity and reliability. 


14 GB capacity : 
compressed Sa a 
| MB/second transfer rate "ce 
compressed Fins i 
160,000 hours MTBF 


Half-high form factor 
Backward compatible 


Bm Il — ; — - | 
Accommodating the new extended Length | j 
data-grade 8mm media, the EXB-8505XL 8mm tape drive | 


4mm can store 14 gigabytes of compressed data per cartridge. 
EE That's nearly two times the capacity of DDS-2 drives. Using Me 
Quarler- Inch the EXATAPE™ 160XL data cartridge with its Recognition 


System assures users of the highest data reliability and 


“ibrar rips integrity. And this new high-capacity tape drive can read the 


tapes written on any of the 750,000 8mm tape drives in use 
à today. Seamless integration with 
Media latest-generation 8mm libraries 


protects your 8mm investment. EXABYTE” ZN | 
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The last thing we need is another layer 
between naive users and Windows. 

Stuart M. Pomerantz 

smpst 19 yms.cis.pitt.edu 


BYTE: Real Food for Real People 


I'm reading my April issue and I am grate- 

ful! This issue exemplifies why I origi- 

nally subscribed to BYTE: articles with 

meat that explain the technology. I was 

afraid you were going to become another 

reviews magazine. BYTE is back to what 
it was for me: a solid education. 

John Astreides 

IS Support Systems 

Gottlieb Memorial Hospital 

jastra G ais.net 


Moving the Rock 


Your March Cover Story "New Ways to 
Learn" was an excellently con- 
ceived, brilliantly executed 
article and a great service to 
those of us who slug it out in 
the process of moving the rock. 
I need to present the keynote to 
the umbrella organization for 
educational leadership here in 
Maryland, and my task will be 
much easier by the ripple in the 
information environment your 
article caused. I can just hear all 
the people in school systems 
ripping it out, digesting it, and including 
your ideas in their reports. 
Jack N. Cole 
Columbia, MD 


When I read "New Ways to Learn," I was 
looking for something we could actually 


apply in the real world of reduced educa- 
tional budgets. All I found were expen- 
sive alternatives to human contact. Andy 
Reinhardt suggests the federal government 
pick up the $8 billion to $9 billion cost to 
connect every school in America to the 
data highway. Connecting the schools is 
only the initial cost. Does anyone really 
believe that this country will provide such 
funding when most classrooms don't even 
have a telephone? 

Martin Hittelman 


Los Angeles, CA 
MartyHitt@aol.com 


Proud Papa 


I have been a contract engineer for Rock- 
well-Collins for almost seven years. One 
of the systems I gave heart and soul to 
was the Rockwell Pro2000 series 
described in Christine White's “On-Road, 
On-Time, and On-Line” in the April issue. 
It's rare when the big maga- 
zines, such as BYTE, cover 
such systems, and the gratifi- 
cation I felt while reading 
about the Pro2000 caught me 
by surprise. Thank you very 
much. 
Greg Shelton 
Cedar Rapids, lowa 
glshelton@ bix.com 


The Real Compatibility Test 


Sal Salamone’s “Compatibility Testing” 
(April), in which he explains his method of 
discerning personality traits by studying 
a person’s computer habits, had me a little 
worried about my software-shopping hus- 
band, until I realized there is a fatal flaw in 


COMING UP IN JULY 


* INTERNET SPECIAL REPORT 
How your company can succeed on the Internet. 


| « DATABASES 


We describe how to perform parallel querying of distributed, enterprise-wide 


databases. 


* APPLE’S NEWEST OS 
Apple delays Copland to give it a HAL (hardware abstraction layer). 


. 33 ETHERNET SWITCHING HUBS 
We test midrange Ethernet "store and forward" plus "cut-through" switching hubs for 
workgroups and find the most efficient performers. 


* UNINSTALLERS 


BYTE looks at uninstallers for Windows—what they do well and not so well. 
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Sal's theory. In order to determine how a 
potential mate will treat you, it’s neces- 
sary to observe his interaction with his 
hardware, which is, after all, the core of 
the relationship. 

When I applied this new approach, my 
fears were gone. Although he has had 
numerous opportunities to purchase a Pen- 
tium, my man stands by his Dell 486. All 
that software he buys for it indicates that 
he is generous and giving to those he 
loves. If he feels his computer should have 
the biggest, highest-quality hard drive, by 
the same token he'll feel his wife should 
have the newest, nicest luxury car. If the 
way he treats his computer is indicative 
of how he'll treat me, I'll be happy for a 
long time. 

Debi Littlejohn Shinder 
Little Rock, AR 
MsSgt@aol.com 


Throwing Eunuchs Out of Windows 


Just wondering: If I replace Windows with 

Unix, have I been emasculated or defen- 
estrated? 

David Boyce 

Cambridge, MA 

dsb @id.wing.net 


FIXES 


“The 1995 Readers’ Choice Awards” 
(May) should have listed Intergraph’s fax 
number (page 80) as (203) 730-9441. 


In the April Lab Report, the AST Ascentia 
910N notebook has a maximum internal 
screen resolution of 640 by 480 pixels by 
65,536 colors, not 600 by 800 pixels by 
256 colors, as stated on page 199. The 
WinBook XP notebook now supports a 
maximum hard drive capacity of 800 MB, 
secondary cache is not yet available for it, 
and its optional 16-bit sound card plugs 
into the notebook, not into the docking 
station. 


Rick Grehan’s E-mail address (April, 
page 216) is rick_g@bix.com. Lenny 
Tropiano’s E-mail address (page 74) is 
lenny @icus.com, and his URL is http: 
/iwww.icus.com/~lenny/. 


In the “Whatever Happened to...” arti- 
cle concerning diamond-film hard disks 
(April, page 32), there is an error in the 
gender designation of Ainissa Ramirez. 
He should be she. 8i 


Mission-Critical 
Client/Server 
Reposilory-based 
Maliye Code Compiler 
Fully Scalable 

Class Libraries 

DOP 


OMPUTER 
TES 


Software superior by design. 


Highly informative 
business appilcalions 
can also be great- 
looking. 
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it's easy to create 
Windows applications 


a — a wilh browsers and 


editors that design 
and manage the 
process. 


With CA-Visual Objects? developing new applications is a sight to behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera- 
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation, 
GUI support and client/server architectures combined with existing 
Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn't stop there. 
The object orientation includes inheritance, polymorphism and encap- 
sulation. And the native code compiler boasts an engine that drives 
Visual Objects at a speed that's as fast as lightning. Plus, the reposi- 
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 


For More Information, Call 1-800-225-5224, Dept. 14500. 


Phone soon for a doser look at new CA-Visual Objects. Your mind won't believe what your 
eyes are seeing. 


New CA-Visual Objects 


© Computer Associates International, Ine., Islandia, NY 11788-7000. “Light Lib" graphic developed In conjunction with Light Lib" Business for 
Windows from DFL Software, inc. All products referenced herein are trademarks of their respective companies 
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An Idea Without A Customer Goes Nowhere Fast. 


At Advanced Micro Devices, we champion ideas that make a difference 


to our customers. ldeas we transform into microchips that make 


personal computer and communications systems perform better. As a 


result, AMD is Number 1 or 2 in the world in every market where we 


compete—microprocessors, communications circuits, flash memories and 


programmable logic. Which is not to say weve crossed the finish line. 


The truth is, we win when our customers win. That's why our 12,000 


people worldwide are racing into the future with a singular vision: 


If it's a good idea. If it makes a difference. Run with it. 


AMD A 


Run with it. 


1-800-222-9323 Internet: http://www.ame.com 
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News &Views 


PC MICROPROCESSORS 


Chip Wars Drive 
Down PC Prices 


Prices will drop and performance will increase as Intel faces some strong competition 


in the x86 microprocessor arena 


TOM R. HALFHILL 


in 1996, and the competition will make lightning-fast PCs more affordable than 


= companies are currently scrambling to put the fastest x86 chip in your PC 


ever. Even as Intel (Santa Clara, CA) prepares to introduce its sixth-genera- 


tion CPU this year (see "Intel's P6," April BYTE), the company is also working on 
fifth-generation Pentiums that will run as fast as 180 MHz. Meanwhile, Intel an- 
nounced a 120-MHz Pentium in March. Faster versions of the Pentium processor— 
clocked at 133 and 150 MHz—are promised for the end of this year. In addition, 
Pentiums clocked at speeds of 166 and 180 MHz are expected to follow in 1996. 


The x86 Race Intensifies 


Intel Pentium-60 
Intel Pentium-66 
Intel Pentium-75 
Intel Pentium-90 
Intel Pentium-100 


Estimated SPECint92 


New x86-compatible processors 


AMD, Cyrix, Intel, and NexGen 


Intel Pentium-120 m 
NexGen Nx586-P120" E 
AMD K5-100 

Intel Pentium-«133' ' 
NexGen Nx585-P133"* 
Cyrix M1-100 

intal Piantium-150" 

Intel Fantium-T58* 

Intel P5-133 

NexGen MxB&BBE-P133" E 
Cyrix M1-120* 

Intel Pantium:«80* 

AMD K5-150* 

Cyrix M1-133* 

Intel P6-165* 

AMD K6’ 

Intel P6-231* 


to estimates. These 
benchmark numbers 
assume a secondary 
cache of 256 to 512 
KB; performance 
could scale highe 
with larger | T 


caches. 


“Not officially announced 
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coming this year and In 1996 from 


will boost performance as high 
as 350 SPECint92, according 


A 180-MHz Pentium 
would likely break the 
200-SPECint92 barrier 
and deliver roughly the 
same performance as the 
first P6, which is clocked 
at 133 MHz. By then, of 
course, the P6 will be fast- 


| er, too. Intel plans to in- 


troduce a 166-MHz P6 in 
early 1996 and a 231-MHz 
version later next year. 
That would yield an esti- 
mated top end of about 
350 SPECint92, which 
would boost the P6 into 
the stratosphere of the 
fastest RISC chips. 
Leading the charge 
among Intel's rivals is 
NexGen (Milpitas, CA), 


which won a great deal of cred- 
ibility last year by shipping its 
first Pentium-class x86-com- 
patible processor, the Nx586. 
(Compaq recently announced 
it will use NexGen chips in fu- 
ture PCs.) NexGen says it will 
match the performance of In- 
tel's 120- and 133-MHz Pen- 
tiums by midyear, when it de- 
livers P120 and P133 versions 
of the Nx586. 

NexGen's P120 chip will ac- 
tually be clocked at about 112 
MHz, and the P133 at about 
124 MHz, but their perfor- 
mance will be comparable to 
that of the slightly faster Pen- 
tium chips, due to the NexGen 
chips' more efficient micro- 
architectures. NexGen's strat- 
egy is to match the Pentium's 
performance while undercut- 
ting Intel's prices. The Nx586 
currently costs about 13 per- 
cent to 20 percent less than 
comparable Pentium versions. 

NexGen's Nx686, a sixth- 
generation design, will com- 
pete head-to-head with Intel's 
P6. NexGen says it will intro- 
duce the still-secret Nx686 “in 
the same time frame" as the 
first shipments of the P6, which 
are anticipated for late this 
year. Áccording to NexGen, 
the Nx686 will match or ex- 
ceed the P6's performance. 

Cyrix (Richardson, TX), an- 
other x86 contender, hopes to 
release by midyear the M1, a 
100-MHz x86 chip that prom- 
ises to deliver 30 percent to 50 
percent more performance than 
a Pentium running at the same 
clock speed. Cyrix says that a 
120-MHz version of the M1, 
slated for release at the end of 
this year, will be followed by a 
133-MHz chip in early 1996. 
If Cyrix can meet those goals— 
its delivery schedules have al- 
ready slipped—the M1’s per- 
formance at 133 MHz should 
reach 200 SPECint92, which 
is comparable to the perfor- 
mance of the 133-MHz P6 and 
the 180-MHz Pentium. 

Intel's largest x86 competi- 
tor, Advanced Micro Devices 
(Sunnyvale, CA), promises to 
ship its K5 processor in ear- 
ly 1996. Like the Cyrix M1, 
AMD’s KS is estimated to be 
at least 30 percent faster than 
a Pentium running at the same 


clock speed. The K5 will de- 
but at 100 MHz; a 150-MHz 
version will follow. The 150- 
MHz K5 should easily exceed 
200 SPECint92 and compete 
well against Intel's 133-MHz 
P6 and 180-MHz Pentium. 
AMD says that later in 1996 it 
will unveil the K6, a sixth-gen- 
eration x86 processor that will 
attain 300 SPECint92— per- 
formance comparable to that 
of a 200-MHz P6. 

Recent history is a good 
bellwether of how fast system 
prices will drop due to all these 
manufacturing improvements: 
Pentium systems fell below 
$2000 about twice as fast as 
486 systems did after the 486 
processor was introduced. It’s 
likely that sixth-generation x86 


CHIPS TO DIE FOR 


New fabrication plants and process technologies that shrink processor dies allow the development of chips 
that run faster and at lower voltages without overheating. Smaller dies also let fabricators squeeze more chips 
onto a silicon wafer, thereby increasing yields and slashing costs. 


Intel is already moving the 120-MHz Pentium chip onto 
its next-generation 0.35-micron process. Faster Pen- 
tiums will be manufactured on this process, too. Slower 
60- to 100-MHz Pentiums (and some 120-MHz chips) 
will still use the older 0.8- and 0.6-micron technologies. 


The only other x86 maker that has its own fabrication 
plants is AMD. Cyrix and NexGen subcontract their man- 


ufacturing to other chip makers (Cyrix and NexGen both 
subcontract with IBM Microelectronics, and Cyrix also 
deals with SGS Thomson). Intel designed the P6 to run 
at higher clock speeds to exploit the company’s advan- 
tages in fab capacity and process technology. 


To match Intel's clock speeds, AMD Is working hard to 
catch up with Intel and move its K5 onto a similar 0.35- 
micron process. "We're moving to 0.35 so fast that 
there will possibly be a mix of both [0.5- and 0.35- 
micron] parts at first," says Drew Dutton, AMD's strate- 
gic marketing manager. “In fact, depending on the tim- 
Ing, we may go entirely with 0.35." 


NexGen's Nx586 is manufactured on IBM's 0.5-micron 
process but isn't optimized for it. NexGen hopes to opti- 
mize the design and shrink the Nx586 from 192 square 
millimeters to 118 mm’ by midyear so that the chip will 
run as fast as Intel's 120- and 133-MHz Pentiums. Nex- 
Gen says it will move the Nx586 onto IBM's 0.35-micron 
process late this year, which will reduce the die further 
and allow clock speeds of over 150 MHz. The Nx686 will 
probably appear on this process as well. 


Cyrix-faces the biggest manufacturing challenge. The 
100-MHz M1 will debut on IBM's 0.65-micron process, 
yielding a monstrous die of 394 mm?, which is larger 
than that of any general-purpose CPU. Yields will be so 
low that analysts wonder how Cyrix will make a profit on 
the chip. Cyrix says it will decrease the die size to 225 
mm? later this year by using five layers of metal instead 
of three. In early 1996, the M1 will go on another diet, 
reducing to a much-more-competitive 169 mm? by mi- 
grating to IBM's 0.5-micron process. This will also em- 


performance will be affordable 
by 1997. 


POWERPC 


PowerPC Tidal Wave 


his spring and summer, Apple, IBM, 

and other companies will introduce 
the first Macs based on the PCI (Peripheral 
Component Interconnect) bus, the first 
PowerPC-based ThinkPad, and new Pow- 
erPC systems from IBM. In addition, PC 
manufacturers and peripheral makers will 
announce their entry into the Power Mac 
market. Farther out on the horizon is 
IBM's OS/2 for PowerPC, which is not 
expected to ship until later this year. 

Apple will reportedly introduce three 
PCI-based Macs, code-named the Tsuna- 
mi, the TNT, and the Nitro. Apple declined 
to comment on the systems, but sources 
say the Tsunami will represent the high 
end of PCI-based systems and will target 
high-end desktop publishing and 3-D 
applications. 

With Apple's move to PCI, the options 
that users will have for third-party graph- 
ics accelerator boards should increase. Ap- 
ple is reportedly developing its own PCI- 
based graphics accelerator board, but the 
company will be joined by several others, 
including Radius and well-known PC pe- 
ripheral card makers, such as Matrox. 

"Power Mac users will get a more com- 
petitive mix of products to choose from," 
says Mary Ellen Power, communications 
manager for Matrox ( Dorval, Quebec, Can- 
ada). Matrox's new Millenium board for 
the Mac will offer QuickTime video, 


QuickDraw 3D, and graphics hardware 
acceleration and, like the PC version, will 
use the new Window RAM memory. Pow- 
er says that a 2-MB version of the card 
will cost *under $500." 

The fact that these companies are en- 
tering the Mac market at the same time as 
the debut of Apple's PCI Macs is no co- 
incidence. Vendors say they were already 
preparing PCI cards for the PC market, 
and adapting their cards for PCI Macs re- 
quires much fewer resources than rede- 
signing for an entirely different bus, such 
as NuBus. “People are looking at the Mac 
market to make a little more money," Ma- 
trox's Power says. "Doing it without PCI 
would have required a total redesign." 
With PCI, the modifications required to 
bring a card over to the Mac, such as writ- 
ing a new BIOS, are minor, vendors say. 
Other companies, including ATI Tech- 
nologies and Diamond, also plan on in- 
troducing new add-in cards for the Mac. 

Also, sources say that IBM was expect- 
ed to introduce in late May a number of 
high-end PowerPC-based desktops for the 
business market, using a mixture of Pow- 
erPC 601 and 604 chips running at 100 
MHz or higher. Because OS/2 for Power- 
PC is not expected to ship until later this 
year, the systems will ship sometime this 
summer with PowerPC versions of AIX 
and, perhaps, Windows NT. 


able clock speeds of over 133 MHz. 


—T.R.H. 


POWERPC THINKPADS ARE COMING 


In addition to PowerPC desktop systems, 
IBM was expected to announce in May two 
PowerPC-based notebooks, both of which 
will be based on the PowerPC 603E chip 


running at 100 MHz. The systems, which will 
look like current ThinkPads, will include a 
CD-ROM, 16 MB of RAM, a TFT (thin-film 
transistor] screen, and support for business 
audio. One version wiil offer a built-in cam- 
era for videoconferencing. 


But IBM is stymied by the delay of OS/2 
for PowerPC, and it's not certain when 
Microsoft will release Windows NT 3.51, 
which will support Alpha, Intel, Mips, and, 
now, PowerPC processors. In early April, 
Microsoft told vendors the OS would ship 
in "four to six weeks," says Mark Lan- 
drum, project manager for the new Power- 
Play line, a series of PowerPC 604—based 
100-MHz systems that IPC (Austin, TX) 
expected to release in May. IPC, which 
had previously sold only PC clones, says 
its new PowerPlay systems will target 
CAD, graphics, as well as other high-end 
applications. 

However, vendors entering the NT 
PowerPC market must contend with a lack 
of native NT applications, which can't ship 
until NT 3.51 ships. “Windows NT 3.51 is 
on track for Q2 release," says Megan Bliss, 
lead product manager for Windows NT 
workstations at Microsoft. “I don't want to 
try to predict beyond that." 

— Dave Andrews 
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News & Views 


COLOR PRINTING 


Color Encroaches 


on the Desktop 


Ng m advances should accel- 
erate the use of color output in both 
the home and the office over the next sev- 
eral years. An impressive new color print- 
er from Tektronix (Wilsonville, OR, (800) 
835-6100; fax (503) 682-7450), the solid- 
ink Phaser 340, successfully addresses 
many of the problems associated with col- 
or printers: color print speed, color qual- 
ity, plain-paper output, and maintenance. 
Meanwhile, analysts predict the sales of 
new color ink-jet printers priced at under 
$1000 should more than double in the next 
three years (see the accompanying chart). 

The Phaser 340 ($4995) prints either 
black-and-white or color documents at ap- 
proximately 4 pages per minute (compared 
to 2 to 34 ppm for color lasers and about 1 
ppm for color ink-jets generating four-col- 
or output). It prints on almost any type of 
paper or transparency film, and Tektronix 
has increased the 340's resolution to 600 
by 300 dpi. 


think it's a viable color laser alternative," 
says Michael Weiss, president of MWA 
Consulting (Palo Alto, CA), a printing and 
imaging consultancy. 

Vendors are also preparing a new round 
of ink-jet printers. HP (Santa Clara, CA, 
(800) 752-0900; fax (800) 333-1917) will 
likely introduce in June its new DeskJet 
660C, an under-$500 color printer with 
print speeds of up to 1.5 ppm in color and 
4 ppm in black and white. Also, Canon 
(Costa Mesa, CA, (800) 848-4123) was 
scheduled to release in late April the BJC- 
70, an under-3-pound printer with capa- 
bilities similar to those of its BJC-4000, 
for a street price estimated at $349. In ad- 
dition, Lexmark (Lexington, KY) says it 
will release a slew of new color ink-jets 
this year. And Epson's (Torrance, CA, 
(800) 289-3776; fax (310) 782-4212) new 
Stylus Pro XL color ink-jet will offer bet- 
ter flesh-tone and color-transition printing 
than the current Stylus. It will also print 


Color Splashes from 


7,500,000 


the Desktop 


f 
1994 U.S. shipments 1998 
«eu» Color ink-jet (under $1000) 

emm» Color ink-jet (over $1000) 

sss Color laser (under $10,000) 

«xm» Color laser (over $10,000) 

a Thermal-transfer/fusion 

«xz» Solid-ink 

s= Dye-sublimation (A3/A4)" 


*A3/AA refers to paper elzes of 11 by 17 and 
BV2 by 11 inches, respectively. 


IDC predicts that, in terms of units shipped, color ink- 
jet printers will become the most popular color solution 
for the desktop. 


on up to an 11- by 17-inch area. 

"People are very conscious of color," 
says Charles LeCompte, editor of the Hard 
Copy Observer (Newton Highlands, MA). 
“In perhaps three years, more people will 
have access to color printing than [those 
who] don’t.” —Jon Pepper 


The Phaser 340's perfor- 
mance is due to a combination 
of Tektronix's solid-ink tech- 
nology and a new internal print 
mechanism. Color is applied 
to a high-speed, rotating metal 
drum. The drum-rotation speed 
is then reduced, and color is 
applied to the paper. The result 
is vibrant color at high speeds. 

Unlike printers such as Hew- 
lett-Packard's Color LaserJet, 
which makes you maintain sep- 
arate developer and toner car- 
tridges, you only need to refill 
the Phaser 340's four solid-ink 
slots. 

Users who print mostly text 
with occasional spot color may 
prefer to go with a color laser 
printer, such as Tektronix's 
Phaser 540, which offers a rat- 
ed speed of up to 14 ppm for 
black-and-white text. However, 
analysts believe the Phaser 340 
is a strong new contender. “I 
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INTERNET ACCESS 


Service Providers Consolidate 


he days of numerous tiny ISPs (Internet 
service providers) may be ending. Many 
midsize cities have four or more regional Inter- 
net providers, in addition to BBSes that offer 
Internet services. But observers predict there 
will soon be a consolidation of these providers. 

The first steps toward Internet-provider con- 
solidation have already been made in the U.S. 
On the national level, for example, on-line ser- 
vice CompuServe (Columbus, OH) recently pur- 
chased popular Internet software and service 
provider Spry (Seattle, WA). 

Jeremy Allaire, president of New World Me- 
dia (Minneapolis, MN), an on-line systems and 
Internet analysis group, says this buy-out is con- 
sistent with the revenue-generating models of 
major on-line services. With the acquisition of 
Spry, CompuServe will provide full Internet 
World Wide Web-based access through its net- 


work. “CompuServe bought Spry to acquire the 
software that they give away for free, but the 
model remains the same,” Allaire says. “They 

make money [by] selling the user a data line.” 
Meanwhile, long-distance providers and the 
regional Bell companies are moving into the In- 
ternet market. MCI, for instance, recently rolled 
out its IntemetMCI service. Pacific Bell has an- 
nounced that, in partnership with CompuServe, 
Intel, Microsoft, and 3Com, it will offer com- 
bined ISDN and Internet services. “I think we'll 
see the vast majority of users accessing the Net 
through a small set of providers, in the range of 
20," Allaire says. The remainder, he adds, will 
likely survive by providing expertise and infra- 
structure to local media companies (i.e., TV or 
radio stations) or businesses that want to set up 
Web pages. —Steven J. Vaughan-Nichols 
(sjvn@access.digex.net) 
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package for 
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about C+.” 


PC Magazine 


Watcom C/C++ simplifies and accelerates development of 
high-performance, multi-platform 16- and 32-bit applications. 
Watcom C/C++ delivers productivity and performance, 
combining our state-of-the-art compiler technology with an 
integrated development environment (IDE) and comprehensive 
set of tools. 


“target a huge range of 16-bit and 32-bit 
platforms." PC Magazine 

Watcom C/C++ supports development of applications targeting an incredible array of 
16- and 32-bit PC platforms including: Windows NT, Win32s, 32-bit extended DOS (with 
royalty-free DOS extender), OS/2 2.x and Warp, Novell NLM, Windows 3.x, DOS and OS/2 1.x. 


“The clear cross-platform leader is 
Watcom C/C++...” Pc Magazine 

The extensive multi-platform support is amplified by the cross-platform capabilities of the 

IDE and tools, which enable building applications for a wide range of target environments from 
any of the host systems. Thus, you can standardize on a single host environment and toolset for 
application development across a wide range of target systems. 


“(Watcom C/C++) is also the clear leader in turning out fast, tight 


code for a huge number of platforms.” Pc Magazine 
Watcom C/C++ advances C++ optimizer technology with a superscalar optimization strategy 
which uses “riscification” and instruction scheduling to deliver improved performance on 486 
and Pentium processors. The compiler can create a single, high-performance executable which 
runs on 386, 486 and Pentium processors. 


"Its excellent performance and very reasonable $199 price 


simply add to the luster.” PC Magazine 
Watcom 


Find it at CompUSA and Egghead or call 1-800-265-4555 
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PC CONNECTIVITY 


Vendors Ride Bus to Better Telephony 


Ax USB (universal se- 
rial bus) that supports a 
maximum of 12 Mbps could 
become a standard PC connec- 
tor next year and eventually 
eliminate the mess of cables 
found behind today's PCs. 
Like other serial-bus stan- 
dards, such as Access.bus, Ap- 
ple's GeoPort, and P1394 (also 
called FireWire), USB allows 
you to connect multiple devices 
through a single connection to 
a PC. But USB's maximum 12 
Mbps makes it better suited for 
CTI (computer telephony inte- 
gration) applications than Ac- 
cess.bus, which tops out at 100 
Kbps. USB will cost less to im- 
plement than P1394, and it's 


Serial Buses Compared 


PUERO VCI GC EEG CREE 
STANDARD PEAK BANDWIDTH 


Access.bus 100 Kbps 
GeoPort 2 Mbps* 
P1394 100-400 Mbps 
USB 12 Mbps 


*Mac serial communications controller implementation. 


backed by Compaq, Digital 
Equipment, IBM PC Co., In- 
tel, Microsoft, NEC, Northern 
Telecom, and likely other com- 
panies in the future. 

The most important aspect 
of USB is its ability to handle 
multiple isochronous data 
streams, which means multiple 
devices can operate concur- 
rently with guaranteed through- 
put and data latency. Asyn- 
chronous operation is possible 
for devices that don't require 
guaranteed bandwidth. USB 
also permits the hot-plugging 
of multiple devices, such as 
modems, telephone switches, 
CD-ROM drives, multimedia 
audio devices, and tape backup 
systems, through a single four- 
wire connector. The interface 
supports up to 64 devices (one 
being the host computer itself ). 

Automatic-configuration 
software built into Windows 
95 (though not necessarily the 
first release of Windows 95) 
will provide Plug and Play func- 


PROCESSOR UPGRADES 


Pentium OverDrive = Moderate Upgrade 


tionality for these external de- 
vices, allowing slotless, low-pro- 
file system designs that can be 
customized by unsophisticat- 
ed users. USB’s promoters say 
that laptop computers with 
USB connectors will easily 
connect through one port to a 
future generation of standard 
desktop peripherals without re- 
quiring a docking station. 

Compaq, DEC, and IBM say 
they will support USB in fu- 
ture PCs, and NEC and North- 
em Telecom plan to build USB 
support into their future tele- 
phone devices. USB backers 
say the first PCs with built-in 
USB connectors should appear 
in early 1996. USB support has 
been promised for, in addition 
to Windows 95, Windows NT 
and IBM's OS/2 Warp. 

One advantage that USB has 
over competing standards is its 
price. Jim Pappas, USB pro- 
gram manager at Intel (Hills- 
borough, OR), says future PCI 
(Peripheral Component Inter- 


connect) chip sets from the 
company will support USB at 
no additional cost over that of 
current chip sets. (Texas Instru- 
ments currently sells its P1394 
physical-layer and logical-lay- 
er chips for a combined price 
of approximately $30 each in 
1000-unit quantities.) Inte] will 
also make USB chips for pe- 
ripheral manufacturers. Pappas 
predicts that USB connectors, 
which will be made by other 
companies, will cost system 
manufacturers a mere 35 cents 
per PC. 

Intel officials say USB will 
likely coexist with other PC pe- 
ripherals, such as current key- 
boards, mice, and serial and 
parallel ports, but they predict 
that USB will eventually re- 
place all those ports and their 
associated wires. "We're quite 
confident we'll have USB on 
every computer," Pappas says. 
" And the way you make some- 
thing universal is to put it on 
the motherboard." —Matt Trask 


E ntel’s Pentium OverDrive processor is a compromise design. 
It puts a rocket in your socket, all right, but the upgrade sock- 
et has a 32-bit, 486-style I/O bus—not the faster, wider, 64-bit 
bus of a regular Pentium. The resulting bottleneck keeps the Pen- 
tium OverDrive from delivering as much performance as you 
might expect (see the accompanying BYTE benchmark table). 

Still, it's faster than a 486, and Intel did a few things to com- 
pensate for the narrower bus. For instance, the Pentium Over- 
Drive has twice as much primary cache as a regular Pentium (32 
KB versus 16 KB), optimized cache lines, and a 5-to-2 core-to- 
bus clock-speed ratio that runs the CPU at 83 MHz in a 33-MHz 
system or at 63 MHz in a 25-MHz system. 

To keep the OverDrive cool—it runs much hotter than a 486— 
Intel strapped a high-reliability fan on the chip. A small TSR 
program monitors the fan's rpm rate; if the fan slows down or 
stops, an error message pops up on the screen, and the CPU throt- 
tles back its clock speed to prevent a meltdown. 

With a street sticker price of about $400, the Pentium Over- 
Drive is a reasonable upgrade if your 486 system is otherwise 
adequate. You will also spend less time upgrading your office if 
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Pentium OverDrive Yields Modest Gains 


The DOS version of BYTE's Native Mode benchmarks shows the performance 
of a 25-MHz 486 Zeos Pantera upgraded with a Pentium OverDrive chip to be 
less than that of a 90-MHz Pentium. The Pantera system we tested had a write- 
back cache. Intel estimates that 486 systems with write-back caches perform 
about 15 percent faster than similar systems with write-through caches after 
they have been upgraded. Many older 486 systems have write-through caches, 
but intel says that by the end of this year, most 486 systems will ship with 


write-back caches. 


ZEOS 25-MHZ 
486 PANTERA 


PANTERA WITH 
PENTIUM OVERDRIVE 


Integer index 
FPU index 


A 90-MHz Dell Pentium = 1. 


you've kept good records about whose 486 systems are Pentium- 
upgradable—and which ones are not. But with prices of full- 
fledged Pentium systems plunging, you might be better off sav- 
ing your money for a whole new computer. —T. R. H. 
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Ohne laser printer. 


wr qt 


er dot matrix printer. 


Introducing the HP JetDirect EX Plus3 print server. 


Now you can connect up 
to three parallel printers 
to a single network node. 


Your office has all kinds of printers, 


and all kinds of printer configura- 


tions, all of which can change daily. 


And it's your job to hook them all 


NOS Compatibility: Novell NetWare; Microsoft® 
Windows™ pa, 


95, Windows NT, Windows for 
LAN Manager; IBM LAN Server; UNIX®: HP-UX, 
SunOS, Solaris, IBM AIX, SCO UNIX, Ipd; 
Apple Ethertaik 
Management Support: HP JetAdmin print 
management software enables consistent 
installation and management of any HP 
JetDirect connected printer on the network; 


po pr anaele eria rae pla era ore 
Microsoft Corporation. UNIX is a registered tr 


Cne color inkjet printer. 


HP JetDirect EX. A ENTUM. un 1-800-387-3867 
e Litton! orar other countries, 


"p 


ne great 


up to the network. With a limited 
number of nodes, that can be a big 
problem. 


Fortunately, there's an easy way 
out— and in. The new HP JetDirect 
EX Plus3 print server lets you 
connect up to three printers to the 


supports SNMP-based network management software 
+ Flash memory for easy upgrades 
» Multiple protocols with automatic switching 


* Three high-performance IEEE 1284 ports 
.. e 3-yaar return to HP warranty 

» HP JetDirect EX and EX Plus3 print 
servers support all paralla! printers 


M with VO slots 


s HP JetDirect cards support HP printers 


ne great big problem. 


little solution. 


network, using only one LAN 
connection. Best of all, it works 
with any parallel printer, and 
supports virtually every network 
protocol and NOS out there. 


For fast faxed information, call 
1-800-964-1066." You'll discover 
that for every problem, there's a 
solution. At least when it comes 
to network printing. 


D HEWLETT*? 


PACKARD 


, Dept. 239. Microsoft is a U.S. registered trademark and Windows is s U.S. trademark 
licensed exclusively through X/Open Company Limited. ©1995 Hewlett-Packard Company RND018 


New Back-UPS: *II9 
blackouts, brownouts 


Just don’t have the time for power problems on CAUSES OF COMPUTER IN THE NEXT THREE MONTHS, MORE THAN 
e 30,000,000 PCs witt BE HIT BY POWER 
your PC? Don't worry. They'll always make the ; , ' 
time for you. It's not if a power problem will ns a À 
o needs power protection? If you use a 
COMPATIBLE occur, but when. Due to household appliances, | Power a , i f : idi Vra s 
computer, you do. A study in a recen ee 
poor wiring, bad weather or even other office equipment, 45.3% "—É E , 


MELLE ^ showed that the largest single cause of data loss is 
1 bad power, accounting for almost as much data loss 


e as all other causes combined. Every PC plugged into 
That's why we've just introduced new models in our a i an outlet is vulnerable. In fact, you have better odds 


award-winning Back-UPS line, now delivering reliable “FREQUENCY OF | of winning the lottery than of escaping the sting of 
protection for just $119. power problems. One study found a typical PC is hit 


over 100 times a month, causing keyboard lockups, 


power problems are as inevitable as death and taxes. 
You can’t run, but you can hide, behind APC protection. 


hard drive damage, and worse. 

Simply put, if power problems are the least of 
your troubles, you've got one chance to keep it that 
way. You insure your car and home with the best 
policy you can afford. It just doesn't make sense to 
leave your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 


Why A $119 APC UPS cosrs Less THAN A $9.” 
"SURGE PROTECTOR"... 
Contrary to most people's belief, a 
PC alone already has more protection .o.X $8 
Back-U PS built into it than a low-end “surge 


suppressor," which is usually nothing ! 


E more than a well-packaged extension | For UT 
cord. In other words, going without brownout protection 
any protection is just as good as | workstations x 
underspending on one of the most | si APC's New. 
important PC decisions you'll make. | __ Back- “UPS Prol 


And since sags and blackouts represent more than 90% of 
power problems likely to hit your computer, even quality, high- 
performance surge suppressors are literally powerless to protect 
you from data loss. 


TAEI "Don't take chances. Get the 
Crime ultimate protection... from APC.” 
MULA —PCWorld 


“fe Xe te Back-UPS should be standard on 

| every desktop... effective, affordable, designed to 
| last...” --PC Computing 

GUIEMEN " Never been cbeaper or more convenient. A 
UPS can pay for itself tbe first time it saves 

your data." --MacUser 


AMERICAN POWER COMYERSION 


"The clear winner in price performance... 
it's unbeatable..." --PC Magazine UK 


© 19*5 APC, 132 Farrproends RÀ. W K BI 02591. Back-UPS k PaererChose, ars trademark of APC 
Cuber trademarks sre properey ol sha owners. Speco bust im change thee etico, 


protection against 
and other trials by fir 


More than 3,000,000 satisfied customers count on APC reliability that goes above and beyond the call of duty 


- dni jx Ear O 15 

After a raging fire which took 18 trucks to — EN Brian Krause, Network Manager for Hn] n 
subdue, Michael Benolkin, director of the Goodyear Airship Operations, knows how 
Systems Division at Correa Enterprises, critical APC protection can be." The night 
Inc. didn't expect much. “While 3 of the All-star game a tornado came 
rummaging through the ashes, we heard + through our blimp banger and took out our 
something beeping, Our four APC units ' roof. Our airships demand absolute 
were still in action, while two UPSes from , communication so ] protect our local and 
another brand were history. We're still | Į remote servers with the most reliable 
using these same APC units at our new LM, protection | can find: APC. APC’s 
office location - they still work like a | PowerChute software shut our server down 
charm! We're impressed with the L inan orderly way... closed out all files nice 
ruggedness, reliability, and product support and neatly. When we reconnected, 
offered by APC." 4) everything came back up perfectly, without 
MES a hitch.” 
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CC Faced with a water main break, Mark 
Conley, Regional Manager of Novell's 
remote sales office in Detroit was amazed 
at APC's reliability. “The APC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and we lost no data to this 
disaster. We've used APC here now for at 
least four years - more than a dozen units 
are all around the office, and we're well 
satisfied, so we were even more impressed 
to learn that the units are amphibious!” 


= Doug Welch learns his reliability lessons 

well: “While still a Computer Science T 

Ws student, | was at home preparing a large Ag. T 
spreadsheet for a final project when 

te. Anchorage experienced an all too common — & oh 

| S+ Richter earthquake, If not for my Back- 

UPS 400 it would have been back to square 
one! I’m now the Network Systems 

T Manager at Charter College, in charge of 

fe three networks. | learned my UPS lesson 
well back in my student days, I’ve never 
been disappointed with APC and the 

^j | product has bad quite a work out." 


Ls | | ‘4 " rini | i. F n E 
That’s why you need instantaneous with the most reliable protection they can 
— - battery backup power from an APC buy: APC UPSes. So ask for APC at your 
EI - ls br m Uninterruptible Power Supply to prevent favorite reseller. At just $119 an APC UPS is 
Ke Back-UPS A I Winning FEATURES keyboard lockups, data loss, and crashes. serious protection no serious computer user 
maximum hardware safety — protection of a high-end surge protector 
w-Site di ics atitomati = i ice the price. APC has won more awards for reliability 
P Sit diagnostics automatically NE SS " i "ey ns — Ee AME than all other UPS vendors combined... 
Rs V «s aa ER Nor $119 is much less expensive than false ah 
_™ LAN signaling allows simple shutdown-with =, i : zF 
"intéface kits ie autora T dati proteétion piece of mm APC UPSs catry up toa READERS 
(400 and above) o en =. - $25,000 lifetime guarantee against surge » 
Tu LR -i ai nu Lo , 1 i p^ i : 
User replaceable, hot Syra pable batteries | damage to your properly connected equip- 
insure uptime safe disposa Batteries will ment, and are available to suit any 


last 3-5 years under normal use. ^ ——— 
$25,000 lifetime Equipment Protection — 
* 10 minute runtime with specified applications. 


application, from network servers and 


PCs, to fax and satellite systems. 


For longer runtimes choose next largest unit. PROTECT YOURSELF OR = 
Te ao Tre AP Lco eer KICK YOURSELF... AMERICAN POWER CONVERSION 
.200NEW “Green” PCs $119 


ONE It’s been said that th 
280NEW LAN Nodes $139 HT" Call 800-800-4APC 


Ar Desktop 486/386 $199 of computer users: those who have lost 
" T PEPP PED data, and those who are about to. Prevent ne 


SOON ENGADIGAM workstations $5339) e single largest cause qoy Fax: (401)788-2797 
soe "Longer m $529 problems and join a fast-growing third Compuserve: GO APCSUPPORT 
— 1250 Multiple Yrs c6g9 Category: those who protect their PC's Internet: apctech@apcc.com 
France: (433)1.64.62.59.00 Germany: (449)89 958 23-5 UK: (+44) 1 753 511 022 Ireland: (+35)391 702000 Latin America: (41)401.789.5735 Japan: (+83)5295 1988 
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News & Views 


PROGRAMMING 


Getting Clear About Fuzzy 


hat do pension plans, 
elevators, and battery 
chargers all have in common? 
Each is an important applica- 
tion of fuzzy logic, a style of 
computing that is slowly and, 
according to experts, inevitably 
replacing the binary-based pro- 
cessing now found in many of 


The MathWorks’ 
(Natick, MA, (508) 
653-1415; fax 
(508) 653-2997) 
Fuzzy Logic Toolkit 
($895, available for 
Macs, Windows, 
and Unix} combines 


with the company's 
Matlab technical- 
computing 
environment and 
Simulink graphical 
simulstion 
environment, 


the world's applications. 
“Any application that's log- 
ic-based can be fuzzy-based," 
says David Brubaker, a fuzzy- 
logic consultant for Hunting- 
ton Advanced Technology 
(Menlo Park, CA). "There's 
more fuzzy logic around than 
you probably think, from your 


appliances at home, to the car 
you drive to work, to the heat- 
ing system in your building," 
he says. However, Brubaker 
adds that many fuzzy-logic 
designers won't discuss their 
projects, "either because they 
don't want to give away any 
competitive advantage or they 
are afraid of losing sales if their 
customers found out." 

Such fuzziness about fuzzy 
logic has stifled the market, 
according to Bonnie Packert, 
cofounder and executive vice 
president of HyperLogic (Es- 
condido, CA), maker of Cubi- 
Calc, one of the first general- 
purpose fuzzy-logic-design 
tools. Like many companies in 
the business, HyperLogic has 
experienced slow growth. “I 
think part of the reason is a lack 


of exposure for fuzzy, especial- 
ly in the press," Packert says. 


An Early Survey of Windows 95 Plans 


It’s starting to look like Microsoft will release Windows 95 this August. BYTE recently polled a number of vendors to 
gauge their Windows 95 applications plans. The following list is not a comprehensive list of functionality; all the ven- 
dors we surveyed were still developing applications, and their feature sets were not all finalized at press time. All ven- 
dors will support some element of OLE 2.0, as well as long filenames. 


Corel ((613) 728-8200; fax (613) 728-9790) 

CorelDraw 6. Offers faster redrawing, multitasking, and multithread- 
Ing; OLE 2.0 automation; and in-place editing. Has a new presenta- 
tion module that offers 3-D modeling. Also, CorelCAD, a 3-D CAD 
package for Windows 95, and 32-bit Corel Ventura 6, which offers 
support for HTML (Hypertext Markup Language) and SGML (Stan- 
dard Generalized Markup Language). 


Delrina ((800) 268-6082; fax (408) 363-2340) 

Rebullt 32-bit versions of WinFax Pro and WinComm Sulte, Both of- 
fer background communications without the hiccups. They now sup- 
port call control through TAPI (telephony API), and unified messaging 
lets you store fax, E-mail, and voice messages in one mailbox. 


Lotus Development [((800) 343-5414 or 

(617) 577-8500) 

Windows 95 version of SmartSuite. includes OLE 2.0 and Informa- 
tion-sharing among applications, including Notes. Team-collabora- 
tion tools in 1-2-3 and WordPro (formerly Ami Pro) let you distribute 
portions of a spreadsheet or document to colleagues via a LAN, 
Notes, or E-mail; collect comments and annotations; and consoli- 
date them In your final document. 

Micrografx ((800) 765-7859 or (214) 234-1769; 

fax (214) 994-6477] 

Picture Publisher for Windows 95. Offers extensive support for multi- 
threading; is 50 percent faster when working with large files and 
200 percent faster when applying filters. 
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Microsoft ((206) 882-8080) 

Windows 95 32-bit versions of Excel, Schedule Plus, Word, and 
other applications. Single-threaded assembly code for Excel re- 
calculation has been hand-tuned for 32 bits, making it 50 percent 
faster than before. 


Stylus Innovation ((617) 621-9545; 

fax (617) 621-7862) 

Visual Voice 32-bit OLE controls, which are environments for devel- 
oping computer-telephony applications, such as interactive voice 
response, text-to-speech, faxback, or voice recognition. These OLE 
controls can be used in any development environment that supports 
OLE, such as Access, Delphi, Excel, PowerBullder, and Visual 

Basic 4.0. 


3D/Eye ((800) 764-5237; fax (607) 257-7335) 
TriSpectives 1.0, an affordable 3-D product-design and graphics tool 
for professionals, combines a CAD engine with a GUI. 


WordPerfect 

PerfectOffice for Windows 95 (which includes WordPerfect for Win- 
dows, Quattro Pro, Presentations. infoCentral, Envoy, and Group- 
Wise) will offer full OLE 2.0 support and up to a 60 percent perfor- 
mance improvement in some areas due to 32-bit code, code tuning, 
and more shared code (and, thus, less hard disk access). Other 
benefits: Long filenames are supported at the OS level, and OLE 
drag-and-drop support will break down existing walls among 
applications. 


However, Market Intelli- 
gence Research (Mountain 
View, CA) says that worldwide 
fuzzy-logic revenues were $2 
billion in 1994, a number that 
will reach $8 billion by 1998. 
The research firm also says that 
U.S. and European companies 
are now taking an active inter- 
est in the field, following suc- 
cessful commercial fuzzy proj- 
ects in Japan. 

Fuzzy logic provides a way 
for computers to deal with the 
ambiguities of the real world. 
Rather than using numbers that 
are always true or not, fuzzy 
applications can use numbers 
that are very true, slightly true, 
or somewhere in between. 

FuziWare (Knoxville, TN, 
(800) 472-6183 or (615) 588- 
4144; fax (615) 588-9487) 
holds a patent on using fuzzy 
mathematics in a spreadsheet. 
With the company's FuziCalc 
product, which can import data 
from Windows-based spread- 
sheets, you can create scientif- 
ic, technical, and financial-pro- 
jection models that use fuzzy 
logic. 

A simple example of an ap- 
plication of fuzzy arithmetic is 
revenue forecasting, in which 
you take historical data, such 
as a previous year's revenue, 
and project it for future years 
using three likely growth rates 
to derive a triangular fuzzy 
number. You then project rev- 
enue by multiplying the base 
revenue by (1 + the fuzzy growth 
rate). "Knowing the relative de- 
gree of belief across the range 
is critical information," says 
Karl Thorndike, president of 
FuziWare. “Encapsulating that 
information into a single fuzzy 
number keeps you from throw- 
ing away information each time 
you do a calculation." 

—Randy Cronk 
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News & Views 


ADAPTIVE COMPUTING 


Windows 95 Sees 


Better Future 


WA nov has been a 
mixed blessing for 
disabled computer users. Peo- 
ple who are unable to type on a 
standard keyboard can benefit 
from Windows and other GUIs 
like the Macintosh interface, 
in which a few keystrokes or 
mouse-clicks can accomplish 
many tasks. But for blind or 
moderately visually impaired 
users, using Windows with 
adaptive equipment, such as 
speech, braille, and screen- 
magnification systems, can be 
frustrating. And, due to incon- 
sistent programming methods 
by Windows software devel- 
opers and a lack of standards, 
adaptive equipment that ver- 
balizes important information, 
such as the current position of 
the mouse cursor, doesn’t al- 
ways work. Microsoft now says 
it will work to improve Win- 
dows’ support for blind users. 
One near-term solution in 
which Microsoft hopes to im- 
prove Windows’ accessibility 
is by putting its Access Pack 
of utilities, which aids disabled 
users, in the Windows 95 con- 
trol panel. The Access Pack 
can provide such assistance as 
holding and locking the Shift 
keys, allowing mouse move- 
ments via the arrow keys or an 
external adapted switch, and 
making the screen flash when 
the speaker beeps. These utili- 
ties make a computer more ac- 
cessible for users with hearing 
or other physical disabilities. 
The company also plans to 
improve Windows’ support for 
third-party assistive devices. 
"We plan to provide extra as- 
sistance to independent soft- 
ware developers writing ac- 
cessibility software, give the 
developers increased access to 
low-level technical informa- 
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tion, and evangelize how to 
make programs more acces- 
sible across the board,” says 
Greg Lowney, a senior pro- 
gram manager in Microsoft's 
Accessibility and Disabilities 
Group. 

Microsoft also plans to im- 
plement new features in its 
API and DLL library to make 
Windows 95 more compatible 
with adaptive hardware and 
software. A Helper.DLL file, 
which will be released shortly 
after Windows 95, will expose 
system information (e.g., the 
on-screen location of a menu 
item) to accessibility products 
through a supported, docu- 
mented interface. Further out, 
Microsoft has other plans. “Our 
intention is to use the off-screen 
model [OSM] as the basis of a 
component architecture to pro- 
vide access to information on 
the Windows screen,” explains 
Lowney. In the OSM, a data- 
base tracks the data that a Win- 
dows application writes to and 
removes from the computer's 
screen. A screen-reader pro- 
gram queries the OSM to find 
out exactly what's on the screen 
at any given time so that it can 
reliably report this information 
to a blind user. 

People in the disabled com- 
munity welcome Microsoft's 
plans but remain wary. “I am 
impressed with what Microsoft 
has agreed to do and to con- 
sider," says Paul Schroeder, na- 
tional program associate for 
technology and telecommuni- 
cations at the American Foun- 
dation for the Blind (Chicago, 
IL). "But we must remain vig- 
ilant to ensure that they and 
other companies really commit 
to making computers more ac- 
cessible for persons with dis- 
abilities." —lJoe Lazzaro 


CODE TALK Á 


RICK GREHAN — P 


ANSI C Anywhere 


Some time ago, a fellow BYTE editor loaned me his notes and documents 
from a conference on how to retarget GCC, the GNU C++ compiler. Af- 
ter spending days poring over the materials, | emerged none the wiser, 
and simply more jealous of anyone who'd succeeded in building his or 
her own GCC compiler. Apparently, ! didn't have the mental stamina re- 
quired to accomplish this task. " 
Then I found out about the Retargetable Software Tools from Archelon 

(Waterloo, Ontario, Canada, (800) 387-5670). I'll say right up front that 
Archelon's tools build C compilers, not C++ compilers. Furthermore, the 
software is not cheap: The starting price is $3495. But you get a set of 
tools to construct a € compiler, an assembler, a linker, and a librarian 
for whatever target processor you wish (provided, of course, that the pro- 


| cessor is powerful enough). There's also a preprocessor for the com- 


piler's front end and a peephole optimizer for its back end. 

Furthermore, the C compiler is ANSI compatible, Archelon's president, 
R. Preston Gurd, informed me that the company has verified the output 
with the Plum-Hall suite. | 
I spent most of my time with the kit working with the C compiler portion. 


| That meant wading through the CIF (compiler information file). The 


CIF tells the compiler everything it needs to know about the architecture 


| of the target machine, including available registers, which ones can 


be used for indexing, which one can be used for the stack pointer, 
whether there's a frame-pointer register, the format of assembly in- 
structions, and addressing modes. 

Using these tools, you end up working in two directions at once. On one 
end is the target processor's architecture. On the other end are the rudi- 
mentary operators that the compiler understands. Your job is to connect 
the two. 

For example, one of the compller's fundamental operators is SUB; its for- 
mat is *"Sdest = Sleft — Sright,” which means that the SUB operator sub- 
tracts the right operand from the left operand and puts the result in a 
destination operand. Your job is to teach the compiler the assembly in- 
structions it must emit to perform a SUB operation. Of course, a SUB op- 
eration can have characters, integers, long integers, or floating-point 
values as operands; you have to take all cases into account. | 
| won't kid you; this stuff is not for the squeamish. I recommend that you 
work through the demonstration files, trying a little reverse-engineer- 
ing until you get the feel of how the commands in the CIF work. Then 
bring up your compiler piecemeal—don't try to do the whole thing 
at once. You can have it output dummy instructions for the operators 
you're not sure of in the beginning and then complete it all later. | 
My biggest complaint is that the documentation could stand more 
work. ! appreciated all the Backus-Naur diagrams—they helped me fig- 
ure out the proper syntax for a command —but more examples, such as 
a tutorial for an 8088 C compiler, would make the process smoother. 
Still, if you find yourself working with a variety of processors or custom 
microcontrollers and you'd like to start building a library of ANSI C 
compilers for yourself, Archelon's Retargetable Software Tools de- 


| serves a look. | worked with the DOS version; versions also exist for Unix 


System V release 4.2, HP-UX, SunOS, and Solaris 2.x. 


Cutting-edge 
technology has no 
room for warm, 
fuzzy characters. 


Soft, fuzzy type is great on kid’s pajamas and schmaltzy greeting cards. 


Unfortunately, it also shows up on bills of lading, insurance forms, and legal 


briefs. That’s wk 


It turns soft-edge, low-contrast characters into cold, hard letterforms. And 
that can actually make scanned documents more readable than the originals. 
It also makes sure operators don’t spend all day scanning documents over and 


over. We have a brochure that tells you the whole story. For a free copy, call 


BELL HOWELL 


The Document Management People 


1-800-SCAN-494. 
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OH NO, NOT ANOTHER ONE. 


Recently, IBM was awarded best-rated UNIX system by a noted consultant, D.H. Brown. 

Now we're as proud as anyone to be ranked No. 1, but we can't help but notice that 
other companies are being ranked No. 1, too. And proudly telling the world. 

Which raises a pesky question: If everybody can be ranked No. 1, 
what should you look for in a UNIX partner? 

Good point. 

We suggest you look at a number of things. The operating system. 
Range of applications. 


And perhaps, above all, the ability to run your company using the aaa ane 
different computers and platforms you already have in place. bak ht 

Something that, you may have guessed, were no strangers to at 
IBM. In fact, at the last Enterprise Management Summit, IBM surpassed all other vendors in 

A \ , systems and network management. On top of that, our RISC System/6000° 
^ and its UNIX operating system, AIX, connect to all hardware systems, 

-— - — including HP,” Sun; DEC" and PC LANs, so you ll be able to keep working 

5 7" with your existing business computers. 

7 = 3 What's more, RS/6000" products extend from notebooks to 
P "Nx high-performance parallel computers, so your investment is ^, 
midrange sales. ^ protected as your business needs grow. As for software, with 

over 10,000 commercial and technical applications, your network can run 

everything from engineering to accounting to databases such as DB2/6000, 

CA-INGRES; INFORMIX, ORACLE; PROGRESS' and SYBASE? 

Not surprisingly, when Kodak Japan needed a UNIX system that could = 
deliver faster same-day service and would scale from their smallest warehouse „89/6000 keeps 
to the largest, they went with RS/6000. flying on time. 

And when United Airlines system aircraft maintenance controllers needed to access 
critical information instantly and communicate it to a fleet of 550 airplanes, they chose 
RS/6000 to keep them connected. 

The UNIX platform is a very powerful tool. And with our proven RS/6000 system 
running on AIX, there are hundreds of ways it can help your business stay competitive. 

Well be glad to show you how. Call us at 1 800 IBM-3333, ext. FA 101. Or, if youre on 
the Net, visit our Home Page at http://www.ibm.com. And see for yourself how we stack up. 
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10/94 DH. Brown Report UNIX Matures” — IBA AIX 41. Data Corporation (IDC) ranks IBM as a leader ir 1994 Worldwide UNIX Midrange Systems Revenue. IBM AIX and RISC Systee/6000 
are registered trademarks and DB2/5000, PowerPC and d SG are irademarks of Intemational Business Machines Corporation UNIX is a registered trademark in the US, and other countries, 
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INTERNET COMMERCE 


Caching Could Stall 


Internet Commerce 


technique used by ser- 

vice providers to give 
their users fast access to World 
Wide Web pages could stymie 
the plans of companies who 
want to rent out electronic-store 
space on the Internet. 

The problem is due to a tech- 
nique called caching, in which 
Internet providers cache Web 
pages to provide fast access to 
popular ones. Web caching is 
already used by Internet sys- 
tems using the CERN (Euro- 
pean Laboratory for Particle 
Physics) Web server in proxy 
mode as part of firewall secu- 
rity systems. Caching moved 
to the front of Web publishers’ 
concems earlier this year when 
the Prodigy on-line service, 
based in White Plains, New 
York, released its Web brows- 
er and its caching Web-server 
software. 

Because of its Web caching, 
Prodigy’s 1-million-plus po- 
tential Web readers see a fast- 
er response time when they ac- 
cess a popular Web site. But 
since Prodigy's readers are ac- 
cessing the Web cache instead 
of the actual Web itself, the re- 
liability of the number of times 
that users access a specific page 


INTERNET INDEX 


Estimated number of people who 
can use interactive services on 
the Internet: 13.5 million 


Percentage of movie ads with In- 
temet addresses in the Boston 
Globe on February 12, 1995: 8 


Number per day of Prodigy users 
registering to use Prodigy's Web 
access: 15,000 


Price per hour of Web access on 
Prodigy after the first 5 hours: 
$2.95 


— Compiled by Win Treese 
(treese@openmarket.com) 
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(known as hits) is reduced. 

Prodigy’s caching scheme is 
troubling to some Web pub- 
lishers who rely on accurate 
page hits to determine the pop- 
ularity of their Web pages (and, 
in some cases, to set Web-space 
advertising rates). “I rely on hit 
counts to determine whether 
or not I am posting data that 
people want to read,” says Bob 
Wyman, vice president of new 
technologies for Medio Multi- 
media (Redmond, WA), pub- 
lisher of a CD-ROM monthly 
magazine called Medio Maga- 
zine. “My business depends on 
accurate data about user pref- 
erences," he adds. 

However, Don Tydeman, 
publisher of NetGuide Maga- 
zine (Manhasset, NY), says the 
use of Web hits is not useful 
for determining Web-page pric- 
ing models because it assumes 
that the electronic-publishing 
model is similar to the print 
model and that readers behave 
in comparable ways. "That's 
simply not the way it is," he 
says. Tydeman adds that the 
value of a Web page is in the 
quality of the relationship that 
exists between the market- 
er and the customer and the 
Web's ability to provide both 
with such benefits as shorter 
time to market, cost savings, 
and expert advice. 

Other firms are now explor- 
ing alternatives to the Web-hit 
model. Tom Dubois, director 
of business strategy for Niel- 
sen Media Research ( Dunedin, 
FL), a major media-tracking 
company, says his firm is in- 
vestigating several measure- 
ment methods, including hit 
audits, user surveys, and track- 
ing certain Web users and the 
Web sites they access. 

Ken Appleman, Prodigy 
program manager for the In- 


Hewlett-Packard's Kittyhawk? 
(see “HP Delivers Matchbox-Size Hard Drive,” July 1992 BYTE, page 32) 


Hewlett-Packard's 1.3-inch Kittyhawk hard drive, which packed 
about 20 MB of disk storage into a rotating hard drive about the 
size of a matchbox, was a marvel of miniaturization. The drive's 
components were so small and precise that HP joined forces 
with Japanese watch company Citizen to manufacture the drive. 
But HP discontinued the line last year, citing lower-than-expected 


sales. 


Eric Larson, HP's operations manager for mobile storage, 
says the company designed the Kittyhawk for use in mobile- 
computing devices, such as PDAs (personal digital assistants) 
and small hand-held devices, and nontraditional applications, 
such as game machines and printers. In 1993, HP tried to rem- 
edy one weakness of the Kittyhawk—its low capacity—by releas- 
ing a second implementation of the drive that doubled its capac- 


ity to 40 MB. 


But Larson says the main factor in HP's decision to discontin- 
ue the line was weak sales in the subnotebook market. "The 
subnotebook market had trouble developing and is still in trouble 
today," he says. "Products didn't come out and were either can- 


celed or delayed." 


HP has manufactured the drive in small quantities since 1991 
to satisfy its contracts with vendors, but it will end production 
this summer. According to Larson, HP is applying the knowledge 
it gained in manufacturing technology and automation during the 
Kittyhawk project to its factories in Penang, Malaysia, and Boise, 
Idaho. As far as getting back Into the market with the Kittyhawk, 
Larson says, "We'll watch and see what happens." —Nick Baran 


IBM's Workplace Shell for DOS? 


(see “OS/2 Gets Lean and Mean," August 1994 BYTE) 


Users who prefer a character-based PC OS will find much to in- 
vestigate in IBM's new PC DOS 7, including a tape backup facili- 
ty, a file-synchronization utility, the ability to create compressed 
drives of up to 2 GB, and many other new attributes. But one 
feature noticeably absent from this latest version of PC DOS from 
IBM's Personal Software Products Division (Austin, TX) is the ver- 
sion of the Workplace Shell that was to provide a graphical shell 
to support task switching, drag-and-drop operation, file manage- 
ment, and other functions for PCs running DOS in real mode. 

IBM officials say the shell for PC DOS is currently on hold and 
"may or may not be" ever released. 


And what about a new version of MS-DOS? Microsoft officials 
say the company is currently focused on getting Windows 95 
into the channel by August. After that's released, Microsoft will 
evaluate whether it should further develop MS-DOS. Meanwhile, 
Novell says that it will no longer release new versions of Novell 


DOS. 


ternet, says that he's aware of 
the issues lurking behind Web 
caching, noting that Prodigy 
is also in the Web publishing 
business. "Today, you really 
can't use the number of hits 
you get for useful financial pur- 
poses," he says. “The World 
Wide Web Consortium [W3C] 
is aware of the problem, and 


—D. A. 


Prodigy will work with the 
W3C to find a solution for it.” 
It's too early to predict what 
model (or models) Web pub- 
lishers will use. However, Web 
publishers and marketers agree 
that a metric for measuring the 
value of Web services will be 

found. Business demands it. 
—S. J. V.-N. 


Blasts from the Past 


DENNIS BARKER 


Years Ago 
in BYTE 


Like Godzilla appearing on the 
edge of town, Windows 3.0 fi- 
nally arrived. But people didn't 
run away. They ran out to buy it. 
Jon Udell, who'd worked with 
beta versions for months, rightly 
wrote that version 3.0 would 
change the face of DOS com- 
puting: "After years of twists 
and turns, Microsoft has finally 
nailed this product." His fore- 
cast: "The Windows momen- 
tum that has been building is 
about to become a tidal wave." 


2908, he developed the 
SketchPad. You could use 
_ it to draw, rotate, and edit 
| primitives, wW thout having 
to be an ace programmer. 
Sutherland had created the 


first CAD program. 


“Who Needs 0S/2?" That's 
what we asked on our cover, 
but that wasn't really the issue. 
OS/2, which Microsoft still 
sold at that time, had things 
Windows didn't, such as a 
multithreaded architecture and 
a 32-bit progamming model. 
And it lacked something: a 
foundation built on “creaky old 
DOS." Power users, we said, 
“will find the move from Win- 
dows to OS/2 a natural." 


Sun lowered the price/perfor- 
mance curve with its SparcSta- 
tion SLC, a diskless worksta- 


tion priced below 
$5000 (12 MIPS, 
8 MB of RAM, 
Ethernet, and a 17- 
inch monitor). | 
“Quite a bargain 
for an office running a network 
of SparcStations.” 


State of the Art scouted out 
coming networking technolo- 
gies: wireless LANs, fiber op- 
tics, ATM (asynchronous trans- 
fer mode), and zapping data 
over AM and FM radio. 


Trendsetting board of the 
month: VideoLogic’s DVA- 
4000. By converting analog sig- 
nals from a TV, VCR, or laser- 
disc player, the board let you 
play live video in a window on 
your VGA screen. We pre- 
tended stockbrokers would use 
it to snag Dow quotes or watch 
financial news shows. 


Years Ago 
in BYTE 


Programming techniques. Hun- 
dreds of pages on languages, 
libraries, debugging tech- 
niques, subroutines, data-flow 
diagrams, and tricks for the 
6502 programmer. 


GEM '85 Our West Coast editor 
John Markoff reported on Dig- 
ital Research’s GEM (Graphics 


Environment Manager) af- 
ter attending a seminar for 
| OEMs and programmers 
| thinking of converting to 
| the new GUI. It appeared 
GEM’s biggest competitor 
was the Mac OS. GUIs that 
were in the works for IBM- 
type machines—Desq, Visi 
On, and something called Win- 
dows—seemed to be jinxed. 


ComponentWare '85 '*Software- 
ICs" proposed a plan for 
building reusable soft- 
ware components. 
“The notion of ob- 
jects that communi-  " 
cate by messages 
is... fundamental to Software- 
ICs." 


The Mindset 
was a PC clone 
that did some 
graphics chores 
in hardware, 
and it was swift 
atrunning Time 
Arts’ Lumena paint program. 
One model had genlock cir- 
cuitry, so it could interact with 
video cameras and recorders 
(shades of the Amiga). 


CyberBYTE We officially an- 
nounced the BYTE Informa- 
tion Exchange, becoming the 
first magazine to extend into 
what is now called cyberspace. 
BIX featured on-line confer- 
ences, E-mail, BYTE articles, 
and the massive collective 
knowledge of BYTE readers. 


- des 75-1085 
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Years Ago 
in BYTE 


On the cover, Robert Tinney 
“created a visual fantasy on a 
communications theme. Imag- 
ine a network of personal com- 
puters where each person’s 
computer is a node.” Editor 
Carl Helmers noted that this 
"fantasy" network already ex- 
isted: the phone system com- 


bined with modem equipment. 


Intercomputer communications 
was the focus of the issue. 
Helmers proposed “The Grass 
Roots Electronic Post 
i Office"—basically a 
global E-mail system. 
“Thus any two people 
who have a personal 
computer and a Bell 
103—compatible modem 
can send electronic messages 
back and forth." 


And Flipper scores the winning 
touchdown. An article about 
Al-based personalized news 
services told this story: A Stan- 
ford researcher _ 
put in his profile“ im 
that he would like Yo 
to see any stories MS 
about dolphins. Sure enough, "Ae 
his report included football 4 
scores—of the Miami Dol- 
phins. 


In the News, June 1985 


Lotus and Intel announced an expand- 
ed-memory specification for PCs. 


At Comdex, Compaq announced 286- 


based Portable and Deskpro models; 
TeleVideo unwrapped an AT clone that 
used an 8-MHz 286 (the IBM AT nsed 
a 6-MHz chip); Zenith brought out two 
“portables,” weighing 17 and 25 
pounds. 


Manhattan Graphics released 
ReadySetGo, once of the first 
desktop publishing packages. 
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ts good 
for your output. 


It's good 
for your world. 


Call 1-800-962-2708 for Detail. 
All registered trademarks belong to their respective holders. 


CANON INC. 30-2, Shimomaruko 3-chome, Ohta-ku, Tokyo 146, Japan. ©1995 Canon Inc. 


The Canon Cartridge. In laser beam printers, personal copiers and plain 
paper fax machines, it's the heart of the desktop publishing revolution that's 
transformed homes and offices around the globe. 

The key components of the imaging mechanism are combined with the 
toner in an all-in-one cartridge so simple to replace that anyone can do it. 
Replacing the cartridge ensures the highest output quality. It also makes your 
equipment virtually maintenance free. It's clean as well as simple, too; so 

theres no need to 


Please return your 5 
spent Canon cartridges. 


For output quality and operating convenience, no other system 
comes close. And heres the point wed like to emphasize — when the 
cartridge is returned to Canon, the environment is benefited because landfill 
waste is reduced. 

When returned to Canon, cartridges are carefully disassembled. 
Reusable parts are painstakingly screened and cleaned. Over 95 % by weight 
of collected cartridges’ parts and materials are used in making cartridges 
or other products. The result: It's good for you. 
It's also good for the earth. Return your Canon 
cartridges when they are of no further use. Please. 


As part of our Clean Earth Campaign in the United States, Canon makes donations to 
charitable organizations dedicated to environmental issues. Used cartridges are returned 
under the Clean Earth Campaign via the United Parcel Service (UPS) or Mail Boxes Etc. 
Shipping costs are paid by Canon, so there's no charge to our customers. Easy shipping 
instructions can be found in the cartridge box. 
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Vot One More Damn 


New! 
Build 


F Apps Today! ` 


PC Week called Layout a “sure thing.” 
We call ita revolution. With over 200,000 
users, tons of add-ons, and widespread 
third-party support, Layout is the only 
tool that lets you build DOS or Windows 
programs by manipulating ob- 
jects on screen — without writ- 
ing code. Not just simple pro- 
grams, but real, heavy-duty, 
mission-critical applications. 


The True Power of Objects 


Layout is truly object-oriented, 
both in the programs it creates, 
andin how you use it. You start 
out by arranging objects in a 
simple diagram, and then add 
more objects as the program 
grows, or create new objects by 
combining existing ones. You 
can even run your program as 
you're building it. Data-entry, 
database, and report formatsare 
all visually designed on-screen. 


What Layout Delivers 

When you're done, Layout creates real 
-EXE files, or well-structured and effi- 
cient C/C++, Pascal, or BASIC programs. 
You can even create new objects right in 
Layout, or even re-use existing source 
code. Layout supports DOS and Win- 
dows, with NT and OS/2 coming soon, 
and applications written on any of these 
platforms are automatically portable to 


Line 


the others — including Windows 95 
(Chicago). 


Visual Power, Incredible Performance 
The programs Layout creates are com- 


E Layout far Windows - ADDRESS.FLO 


Eile Edit Objects TTE Tools a GI 


Repeat Until... 
seleciad bution = Finished on Control Panel 


pletely graphical, even under DOS, and 
fully support OLE 2.0, DDE, 3D but- 
tons, hypertext links, messaging, creating 
and using DLLs, and much more. Layout 
even supports pictures as a data-type! 

Layout creates very efficient programs — 
they refastand compact. No 150K “Hello 
World” programs come out of Layout: it 
doesn’t just spit out pre-canned code like 
other so-called high-level tools. And now, 


Pricing and Conditions May Vary Outside North America. © 1995 Objects, Inc. 
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2800- 424- 6644 


Code. ver. 


See How LAYOUT Lets You Build Real, Heavy-Duty Programs Without Writing a Single Line of Code. 


Objects, Inc. is offering a free Win 
Toolkit with Layout so you can 
start building tomorrow's programs to- 
day! 
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Layout: (he Ultimate Tool 
Layout delivers 
the future for 
$299.95, includ- 
ing everything 
you need to build 
programs; free, 
unlimited, tech- 
nical support; 
and superb docu- 
mentation. Call 

today, join the 
| Layout revolu- 
| tion, and never 
see code again. 
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Free! 


AVG 


a 
Obj ects, Inc 
99 Rosewood Drive 6 Danvers, MA 01923 USA 
USA 508-777-2800 FAX 508-777-0180 
Email info@objectsinc.com 


Australia 07-855-2333 FAX 07-855-2364 
New Zealand 03-343-2150 FAX 03-343-2151 
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Word Overload, 


Information Shortage 


ANDY REINHARDT 


iven last year's wave of best- 

selling books about the Internet, 
it's not surprising that publishers are 
cranking out even more titles concern- 
ing the information superhighway. The 
four books reviewed here offer vary- 
ing degrees of insight about this most 
nebulous of topics. Unfortunately, 
they don't provide deep 
technical information ^ 
on gnarly sub- J «Nt 
jects, such as eua 
how video NW 
servers will ac- "X 
commodate 50,000 — 5 
concurrent requests "N 
for the latest Spielberg — 
movie or whether transac- 
tion systems will be able to handle 20 
million Super Bowl viewers pressing 
" Buy" on their TV remotes simulta- 
neously. Three of the titles are general- 
interest books. The fourth, Realizing 
the Information Future, is more of a 
policy paper. 

Of the three general-interest books, 
Inside the Information Superhighway 
Revolution by Nicholas Baran is the 
most informative and best written. In 
lively, readable prose, Baran provides 
a good overview of the whole topic, 
including key players, hardware and 
software, networking, and content. He 
also tackles some larger questions, such 
as privacy, cost, and equality of access. 
Baran does a good job of explaining in 
lay terms such concepts as analog and 
digital, bandwidth, and video-on-de- 
mand, and he goes deeper into the tech- 
nology of the information superhigh- 


INSIDE THE INFORMATION DETOUR: THE TRUTH ABOUT 
SUPERHIGHWAY THE INFORMATION — 
REVOLUTION ‘SUPERHIGHWAY 

“ISBN 1-883577-10-1 IDG Books 
Was ISBN 1-56884-307-0 
$19.95 ati, 

19.9! zs 
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way than do his counterparts. But even 
so, expert readers will find the book 
fairly nontechnical. 

For some reason, /nside the Infor- 
mation Superhighway Revolution does 
not say exactly what the information 
superhighway is, and it would benefit 

from additional graphics to il- 
lustrate the layout and ar- 
chitecture of various 
proposals. | wasn't 
crazy about the 

slightly hokey 
forward, which 

"" appeared to have 
y been tacked on by 
*" Baran's editor to illus- 

trate whiz-bang futuristic 
applications. And I found slightly disin- 
genuous Baran's frequent references 
to "hype" and "buzzwords" about the 
information superhighway in a book 
largely uncritical of its subject. But 
overall, Baran's book is thoroughly re- 
searched and smoothly written. 

At the other end of the spectrum is 
Detour: The Truth About the [nforma- 
tion Superhighway by Michael Sulli- 
van-Trainor, a senior editor for Com- 
puterworld. Though he is enthused 
about the subject and has done some 
research, the writing is unfocused and 
meandering. Detour is full of informa- 
tion, but it careens from one topic to 
another and often repeats itself. 

Detour's biggest problem may be its 
title and cover, which misrepresent and 
overpromise. The title implies that the 
book is a hard-hitting debunking of in- 
fobahn hype, which it is not, and the 


THE INFORMATION REALIZING THE 
SUPERHIGHWAY: BEYOND INFORMATION FUTURE: THE 
. THE INTERNET INTERNET AND BEYOND 
ISBN 1-56529-825-X National Academy 
$19.99 ISBN 0-309-05044-8 
$24.95 


Books & CD-ROMs 


SELF-PACED TRAINING 


WORDPERFECT 6.0 FOR WINDOWS 

ClassAct Multimedia, 1121 South Orem Bivd., Orem, UT 
84058, (800) 235-3276 or (801) 221-9400, 

$149.95 per title 


UH owever computer-savvy you may be, 
it’s always a daunting task to learn the 
ins and outs of a major new application or 
computer language. Every scripting language 
is different. You have to invest a lot of time 
and effort to realize the rewards of knowing a 
powerful new spreadsheet macro language. 
Even becoming familiar with those ever- 
increasing toolbar icons can be a royal pain. 

But when your company decides to stan- 
dardize on a new word processor or database, 
you need a relatively painless way to get up to 
speed quickly. ClassAct Multimedia is pro- 
ducing some well-thought-out training CD- 
ROMs for major applications, OSes, and com- 
puter languages. The material is organized in 
outline form. Thus, a computer neophyte will 
be gradually brought up to speed at his or her 
own pace, and an experienced businessper- 
son can quickly find out how to add, say, 
shaded, snaking columns to a company 
newsletter using the latest version of Word- 
Perfect. 

Not only is the ClassAct material well or- 
ganized and accessible, it reinforces what you 
are trying to learn in helpful ways. For ex- 
ample, a pleasant-sounding instructor talks 
you through the lesson as the program re- 
quires you to perform the necessary key- 
strokes and mouse-clicks to accomplish the 
tasks at hand. You work directly with the in- 
terface of the application you are trying to 
learn, though the actual application is not re- 
quired for the training. Quizzes test how much 
information you' ve retained. 

ClassAct CD-ROMs are licensed on a con- 
current usage basis and are networkable. 
There are training CD-ROMs for most of the 
best-selling applications, including Microsoft 
Office 4.2, Novell PerfectOffice 3.0, and Lo- 
tus SmartSuite. Also available are Microsoft 
C++, Visual Basic 4.0, Lotus Notes 3.2 de- 
velopment and administration, and Novell 
NetWare 4.1. The company promises a ver- 
sion for Windows 95 as soon as Microsoft 
releases it. 


—Rich Friedman 
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Small 


Investment. 


Few things cost so little yet save so much as 
Software Security's family of superior hardware- 
or software-based protection solutions. 

Call 800-841-1316 today to protect the return 
on your software investment. 


loz 
SOFTWARE | X. 
SECURITY ^. . 
6 Thorndal Circle, Darien, CT 06820-5421 (203) 656-3000 


Software Security International Ltd. 
+44 -(0)1784-430-060 


Novell’s UnixWare™ 2.0 
has the power to drive your PC to 
the limit. UnixWare 2.0 is a tue 32- 
bit multi-tasking, multi-user 


information Foundation 

is the leading supplier of UnixWare 
products. IF also provides a full 
range of UNIX tools and 
connectivity products for both 


UNIX and DOS/ Windows systems. 
Our service and rock bottom prices 
combined with a no risk 30-day 

money back guarantee make IF the 


place to come for UNIX! 


1-800-GET-UNIX 


Information 
Foundation 
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graphical operating system. With i 3 

built-in networking and the ability io Same 

run tens of thousands of UNIX, DOS 

and Windows 3.1 applications, it is 

the ultimate operating system for 

your Intel-based PC, 

UNIX PRODUCTS FROM 

INFORMATION FOUNDATION: p 

Bil UnixWore Personal Edition 2.0 $298 
Desktop UNIX with graphics & networking 

E UnixWare Application Server 2.0 $1,135 
Unlimited user UNIX with the "works"l 

E Unix Wore Soltware Development Kit 20 from $97 
The ultimate development system for UNIX 

E LAN Monager for UnixWare trom $895 
Seamless UNIX connectivity for WINDOWS & NT 

8 Acelerated-X from X Inside $99 
Gel the X power of a RISC workstation oa your PC 

BB Spry Air Connect $261 
Ioternet connectivity for Wiadews! 

E Slockware Professional Linux $55 
PC UNIX for the rest of os! 


Gall for our complete list of UNIX products! 


Fn aii lem, 


PEPE -e FER 


- GREAT PRICES 
* SERVICE & SUPPORT 
* SATISFACTION GUARANTEED 


P.O. Box 2821 

Evergreen, Colorado 80439 
Phone: 303/670-5345 
Facsimile: 303/727-7618 
E-mail: sales@if.com 
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46 BYTE JUNE 1995 


Books & CD-ROMs 


cover lines suggest that it contains extensive interviews with as- 
sorted luminaries, which it does not. 

The Information Superhighway: Beyond the Internet is by 
Peter Otte, an editor for Mobile Office. It was obviously written 
in a hurry. Though it has a nice, colloquial tone, it's so light that 
it borders on fluff. Otte takes the broadest view of the three au- 
thors, which is to say that he touches on everything from the 
Newton to home theater design, and from PCMCIA to schoolyard 
violence. At times, the text veers into silliness. 

Realizing the Information Future: The Internet and Beyond 
is a report authored by a group of distinguished academics and 
businesspeople called the NRENaissance Committee, convened 
by the National Research Council in Washington, D.C. It is dry 
and academic, but it may be the most informative of the four. 

The book outlines in great detail the technical issues of the 
information superhighway and provides a set of recommendations 
for an Open Data Network. It's a thoughtful, reasonable, and 
frankly inspiring prescription that leaves behind partisan poli- 
tics, marketing glitz, and economic considerations. The infor- 
mation superhighway it sketches would be, if implemented, the 
most democratic, and it would most successfully avoid technical 
obsolescence. 


Andy Reinhardt was formerly BYTE's West Coast bureau chief. 


CONVERTING LIFE INTO BITS 


BEING DIGITAL by Nicholas Negroponte 
Alfred A. Knopf, ISBN 0-679-43919-6, $23 


s founder and director of MIT's Me- | 
dia Laboratory, Nicholas Negroponte 
has had a front-row seat at the conversion of | 
reality into bit streams. In Being Digital, he 
shares his experiences, insights, and pre- | 
dictions. It's a well-written and engaging | € 
book, and if you see the irony in the medi- 
um being a book, yes, so does Negroponte. 
His analysis of such digital developments as the Internet, ca- 
ble TV, “digital convergence," computer interfaces, E-mail, CD- 
ROM, and multimedia will appeal to experts and novices alike. 
The expert will see many familiar themes that have been playing 
out in reality, but they're juxtaposed and extended in new ways. 
Negroponte plays with ideas and insights like glass beads, string- 
ing them together in ways that are suggestive, predictive, and 
creative. For the novice, I can imagine no more engaging tour 
guide of the digital technology of the early twenty-first century. 
One of Negroponte's main messages is about the freedom of 
digital representations. This plays out in a number of phrases 
that pop up like slogans throughout the book. “Bits will be bits." 
“Information will win out.” “Bits know no borders." In his view, 
there is a kind of Darwinian survival of the fittest, an inevitabil- 
ity to the current state and the future unfolding of technology. 
Negroponte's predictions, woven throughout the book, may 
take five years or 50 years to realize, but there is little doubt that 
here is the shape—the outline, if not the detail —of the future. 
Anyone planning to live there should take a peek. B 
—Edmund X. DeJesus 
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You be the judge. Try You'll find Reflection X is easier So call today for your free 30-day 
Reflection? X free for 30 days, and to use, too, because it takes full evaluation. Because when it comes to 
you'll see why it’s ‘simply better.’ advantage of Microsoft® Windows’. ‘simply better,’ you know best. 

You'll discover complete PC-to- We've added features like drag-and- For your free 30-day evaluation 
UNIX connectivity. Reflection X drop FTP and configurable panning. of Reflection X. call 
is the first 32-bit PC X server to Plus, our intelligent client startup 
include advanced TCP/IP for lets you launch X clients automati- 5 8 00.32 0.3826 
Windows, award-winning VT320 cally—right out of the box! Outside Europe, call 206.217.7100 
emulation, and sophisticated applica- Reflection X delivers top i 
tions like FTP client and server and performance, reliability, and offers A Reflection 
LPR/LPD. All from a single vendor. outstanding technical support. Making PC Connections Count 


Walker Richer & Quinn, Inc: 1500 Dexter Avenue North, Seattle, Washington 98109 USA / FAX: 206.217.0293 a WRQ Europe: Buitenhof 47, 2513 AH Den Haag, The Netherlands / FAX: +31.70.356.12.4 
WRQ Software GmbH: Vilhelm-Marx Haus, Heinrich-Heine Allee 53, 40213 Düsseldorf, Germany / FAX 449.211.8307.360 & WRO Software S.A.: LeDóme, BP. 10910, t. Rue de la Haye, 95731 Roissy CDG Cedex, France / FAX: *31.1.49.192216 


WRQ and Reflection are registered trademarks of Walker Richer & Quinn, Inc. All other trademarks are the property of their respective holden. 
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Ora Globalyst PC&C? 


With an AT&T Globalyst, people are free to work together: 


arm 
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Any time. Any place. Any way they want. 


(That's what Personal Computing and 


f! 


| 


Communications—PC&C-is all about.) 


AT&T Globalyst features at no extra cost: AT&T Virtual Workplace" features: hardware, 


C MessageFlash"/MailFlash™: send key software, communications and 


l f . hour support for mobile users. 
2 meseecscrmals ras HRRRRNR a od Thorac Oen did itel ge 


Q AT&T Vistiunt" Share Software: work with for more info, or e-mail us on the 

others on the same file at the same time. Internet: pcc. infoadaytonoh. attgis.com 
Intel Pentium" or 486 © Clock speeds from 50MHz-100MHz 

4 PCMCIA Slots + 4MB-192MB Memory * 540MB-2GB Hard Disk 


= Global Information 


Bringing computing and communications togelber Q— SO | U i lions 
to belp you get, move and use information. 
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Solutions Focus Virtual Office 


MICHAEL NADEAU 


ast September, Xerox gave part of its New England 

sales force notebooks and kicked them out of the of- 

fice. The 135 sales representatives, analysts, and man- 

agers in the northern customer operations division 
would never again have permanent space at the regional head- 
quarters. Instead, each person has a virtual office consisting of a 
notebook, a modem, a LAN adapter, and Microsoft Office. Xe- 
rox won't stop with the Waltham, Massachusetts, office. Within 
a year, it expects that al] 5500 members of its U.S. sales force will 
work from virtual offices. 

Xerox had good reasons for its decision. Salespeople now 
spend more time in front of customers, and overhead costs have 
been slashed. But the real catalyst for the change was a legacy sys- 
tem from hell. Xerox's information infrastructure was based on 
mainframes, some over 20 years old. As the company added 
more applications and brought more departments on-line over 


i E ATE 
Bill Pittman Sra TA. 
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the years, the system grew in piecemeal fashion with undesir- 
able results. 

Many new applications came with their own databases, so one 
application maintained price lists, another processed customer 
orders, and another tracked inventory. Linking those databases was 
difficult —if not impossible—even for those running on the same 
mainframe. Different geographic regions, particularly those over- 
seas, had systems that could not talk to anyone else's. 

The old setup, says Bill Pittman, Xerox's corporate vice pres- 
ident and business process manager, “did not allow us to be re- 
sponsive to our customers. When we did respond, it was with a 


SO BYTE JUNE 1995 


. = r = -= — - vh * —I 
SUR h 7 & eo! 4 Pare I^ dac TED , 
"i rt | ea ; is a SW HU da i Mr rit: 
LP i : i i s TIE ; : n 
à "m A ks z LE: i S j -ie A 
| l; it i mh ict 1 
at d 


Not Lost in Space 


sneakernet approach." In some cases, he adds, 10 to 20 systems 
were used to get information requested by one customer. 
Although Xerox is not the first company to implement the virtual- 
office concept, it did so in a remarkable way. Earlier pilot pro- 
grams in other sales regions uncovered potential problems and 
pointed to innovative solutions. Those solutions, however, meant a 
complete overhaul of not only the legacy systems but also the re- 
gional facilities themselves. The pilot programs proved that sales- 
people did not need permanent offices, but it also showed that quick 
and easy access to information was essential for them to be effective 
me — onthe road. The legacy sys- 


| Xerox closed a tem simply was not able to 
n deliver that type of access. 
| regional sales 
office and pushed 
| the sales staff out | 
on the road—where | 
it belonged | 


A Tougher Sell 

The company's products 
and services—including 
printers, copiers, on-de- 
mand printing systems, and 
network consulting—were 
becoming increasingly 
complex. Sales representatives had to 
spend more time working with clients 
to understand their needs. But, according 
to Pittman, they were also spending 30 
percent of their time chasing informa- 
tion stored on the legacy system. Con- 
sequently, the sales force spent only 40 
percent to 50 percent of its time in front 
of customers. For Xerox to reach all its 
potential customers, that percentage 
would have to increase. 

“Solutions selling today is much more 
complex," says Cathy Lewis, a Xerox 
vice president and former district man- 
ager of sales for Xerox's New England 
North region. She estimates that her re- 
gion alone has 2000 to 3000 potential 
customers. Her staff could not reach 
them all if they spent only half their time 
with customers. Rather than hire more people, says Lewis, Xerox 
wanted to get more out of the staff it already had. 

The goal, according to Pittman, was to develop a full market- 
ing and customer database. This database would provide mar- 
ketplace information, customer profiles, order information, and 
solution libraries. In short, one centralized data repository would 
have everything needed by the sales force and other departments, 
such as manufacturing. Much of the work on this database, which 
was built using Oracle, has been done. Although it resides on 
mainframes in the form of a data warehouse, it appears unified to 
anyone accessing it. 


Sales personnel can choose any communications package for 
general use, but to connect to the data warehouse, they use Wall 
Data's Rumba terminal-emulation software. A Centrum com- 
munications server acts as a gateway between the notebook and 
the mainframe holding the data. Sales-team members have un- 
limited access to all the product, market-research, and competi- 
tive analysis data relevant to their territory. They cannot, however, 
use the connection to get data on their coworkers' accounts. Con- 
tact among the staff is maintained via Microsoft Mail and voice 
mail. 

Productivity was not the only concern. Maintaining the legacy 
systems was becoming expensive. Also, the end of a lease agree- 
ment prompted Xerox's New England branch to adopt the virtu- 
al-office plan earlier than expected. The age of the company's old 
digs meant that rewiring for a new network would be expensive. 

Pittman expects Xerox to accrue $250 million annually from 
the project. About $30 million to $50 million of that will come 
from cutting leased office space by 30 percent. Most of the 65 dis- 
trict offices were downsized, and about half of the 50 area sales 
offices were closed. In addition, Xerox saves money by pro- 
cessing customer invoices more efficiently, and fewer people 
are needed to maintain databases and mainframes. Some people 
were reassigned, and some were part of a layoff, although Xerox 
declines to provide specific numbers. On top of that, Pittman 
foresees a 20 percent gain in sales productivity. When you con- 
sider those numbers, the project's estimated $100 million price tag 
to implement the client/server network, renovate facilities, and 
train the staff looks like a bargain. 


Before and After 

Over 10 years ago, Xerox was one of the first companies to adopt 
LAN technology companywide, but this proved to be a disad- 
vantage for the virtual-office plan. The existing corporate network 
could not support the mobile sales force. That network is based 
on Xerox Star network software and runs GlobalView terminal- 
emulation software with Xerox Model 6085 terminals and a 
mainframe. 

Although the proprietary network was ahead of its time, es- 
pecially in its ability to transmit graphics images, it was slow 
and incompatible with the current industry standards. “We were 
highly arrogant about [our] technology and tried to protect it," says 
Lewis. Protecting that system kept Xerox blind to technology 
that its competitors and customers were using. 

All the details of the client/server network that will replace 
the old network have not been worked out at this writing. It will 
be based on Novell NetWare 4.1 running an Oracle database en- 
gine. The servers will be Sun SolarStation 2000s, and the clients 
will be mostly Windows PCs and portables with a few Macs. 

In Waltham, each virtual-office worker has a Compaq Elite 
440C notebook. This system has a passive-matrix color display, 
a 340-MB hard drive, a Megahertz 14.4-Kbps PCMCIA modem, 
and a Thomas-Conrad PCMCIA Ethernet adapter. Software in- 
cludes Microsoft Office, a communications package, a set of 
Xerox forms, and several megabytes of database files. 

The Compaq notebook was not Xerox's first choice. The com- 
pany planned to use the IBM ThinkPad 750. Pilot programs 
showed that the ThinkPad was "the first laptop with more than a 
six-month life span," says Mike Radigan, program manager for 
Xerox's U.S. customer operations division. However, lack of 
availability forced Xerox to look elsewhere. 


Still, the Elite 440C has a number of features that appeal to mo- 
bile workers. Its power supply is intemal—there is no “brick” to 
carry around. The processor, screen, and hard drive are user- 
upgradable. This improves the system's life span and makes ser- 
vice easier. This is important because Xerox does its own service 


on the units to reduce 
costs and minimize down- 
time. Compaq provided 
service training and has 
authorized Xerox to order 
parts directly. It also keeps 
a reference model loaded 
with the same applications 
that Xerox uses if Xerox 
calls with a problem it 
cannot solve itself. 


Making It Work 

The Xerox experience 
provides three key lessons 
for companies thinking 
about implementing the 
virtual-office concept. 
First, do testing to be sure 
you have adequate equip- 
ment and an information 
infrastructure, and iden- 
tify potential glitches. Sec- 
ond, give the people in- 
volved the training and 
resources they need. Fi- 
nally, redesign your facil- 
ities to maximize their ef- 
ficiency. 

Xerox's pilot programs 
quickly brought issues to 
light that might have 
meant disaster on an ac- 
tual rollout. Many of the 
notebooks from vendors 
other than Compaq and 
IBM proved to be unreli- 
able. When the tests be- 
gan, Xerox was also wor- 
ried about notebook 
performance and hard 
drive capacities. The tests 
told the company just how 
close existing models 
came to its requirements. 

The speed of the re- 


VIRTUAL OFFICE, TANGIBLE BENEFITS. 


Tho Problems 


e Selling complex office 
products and support 
services requires on-site 
meetings, but sales 
representatives didn't have _ 
time to meet withthe m - 
3000 potential 
customers in the 
region. 


© The sales staff spent 
30 percent of its 
time chasing essential product and 
customer information stored on the 
legacy system. 4 

* Maintaining the legacy system was 
expensive. 


The Solutions 


e Give the sales force notebooks. 
e Close down the central sales office, 


* Develop a centralized, quickly 
accessible data repository. 


Tho Benefits 


* A possible annual 
payback of $250 
million from increased « 
sales, lower computer costs, reduced 
office rent, and staff reductions. 


Lessons Learned 


e Run pilot programs to gauge. 
equipment and information- 
infrastructure requirements. 

e Fully train and equip the staff. 


* Redesign your facilities to maximize 
efficiency. 


mote connection was another big concem. It was clear that ISDN 
availability was too variable and too expensive. Radigan esti- 
mated that, for a test in Phoenix, providing ISDN for each par- 
ticipant would cost roughly the same as the notebook. With about 
4000 potential virtual-office workers in the company, Xerox de- 
cided that fast modem connections over POTS (plain old tele- 
phone system) lines would have to do. However, the company 
continues to evaluate ISDN and other alternatives, such as 28.8- 
Kbps modems. continued 
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STO T TT FIRES Virtual Office 
What Experts Say About the Virtual Office 


Not all companies find success with virtual offices. What separates the winners 
from the losers often comes down to some basic “dos” and “don'ts.” 


DON'T force clerical tasks onto salespeople. 

“You have now taken somebody with talent and made them into a clerk," says Ken Dulaney, 
vice president of mobile computing at the Gartner Group (Santa Clara, CA). Xerox's key goal was 
to have its sales force spend more time with customers. That would be impossible if salespeople 
took on new tasks. Dulaney suggests that in many cases you will get better results by giving 
your best salespersons secretaries rather than placing them in a virtual-office environment with 
inadequate support. 


DON'T use mobile technology as a means of cutting costs. 

You can't just send off your sales force with modems and notebooks and expect good results, 
Dulaney warns. Xerox changed its entire information infrastructure, for example, so that its sales 
force could easily access the data it needs remotely. 


Do work harder for better communication. 


_ Important information on products, policies, and key accounts is not easily disseminated in a vir- 
tual office. Regular staff meetings to review goals and share information are a must, says Jaclyn 


Kostner, whose consulting firm Bridge the Distance International (Denver, CO) specializes in. 
helping companies manage the virtual office. "[The sales staff] must be able to reach people In 


real time," she adds. Kostner recommends giving pagers or cellular phones to key people, requiring 
x the staff to update voice-mail.greetings daily, and to frequently check for messages. 


DO consciously develop team spirit. : H 
Lack of communication can also diminish the sales staff's morale and effectiveness. Kostner knows 


4 of one mobile staff that learned of a coworker's $10 million sale 45 days after the fact. This an- 


gered some people who would have sought advice from the coworker. In situations like this, 
says Kostner, "learning stays in little puddles." Worse, this situation may promote distrust among 
a staff, A buddy system, such as the one Xerox used, provides "someone else to share the pain 


as well as the successes," says Kostner. 


To help relieve anxiety about the 
change, Xerox provided both classroom 
training and ongoing support for its virtu- 
al-office employees. Many of them had 
never used notebooks or Windows, nor 
had they ever made a remote connection. 
“Dialing in was something totally foreign 


Where Virtual-Office Workers Meet 


Xerox's Waltham office looks and func- 
tions like an airport red-carpet lounge 


for frequent fliers. Both provide an of-' 


. fice away from the office for transient 
workers. 
At the Waltham facility, you see rows 
of phone booths, work cubicles, lounge 
areas, and dataports everywhere. Strate- 
&ically placed leaning rails, whiteboards, 
worktables, and chairs encourage 
chance encounters among the staff. 
Thus, information is more easily shared. 
“Everywhere a person could conceivably 
sit down, he or she should be able to 
plug in a laptop and become produc- 


to them,” says Joann Halle, marketing 
manager for the New England operations. 
Yet other sales-team members had PCs at 
home and used modems; some of them 
even looked forward to the change. 

Bob Couch, a sales analyst in the Wal- 
tham office, is a prime example. He likes 


tive,” says Sean Connellan, who is the 
manager of strategic planning and op- 
erations support in Xerox's corporate 
real estate organization, The facility in 
Waltham also has product demonstra- 
tion areas, meeting rooms, a mailroom, 
and classrooms for training. 

The Waltham building has about 40 
percent less floor space than the old re- 
gional sales office had, but it still sup- 
ports the same number of people. How- 
ever, it does not appear to be cramped 
at all. Many of the offices are, in fact, 
empty. 

To schedule on-site meetings in Wal- 


having quick access to information for 
which he used to drive long distances. 
Couch has optimized the virtual-office 
concept further by creating templates in 
Microsoft Word for all the forms he uses. 

After receiving formal training on the 
new systems and software, each employee 
who had little experience was assigned a 
buddy. The buddy was a fellow sales-team 
member who had more knowledge of com- 
puters. During the three-week transition 
period in Waltham, the buddy was on-call 
24 hours a day. If someone had a crisis at 
2:00 a.m. while working on a proposal, 
help was only a phone call away. 

The buddies continue to be available as 
long as they are needed. If a problem is 
too vexing for a buddy to solve, the Wal- 
tham office has a CNA (certified NetWare 
analyst) on-site. It also has access to a 
CNE (certified NetWare engineer) pro- 
vided by systems integrator EDS, which 
set up the notebooks. To Lewis, the buddy 
system was a success. She says her staff 
"feels like they can talk to customers at 
any level." 

Each virtual-office worker has a home 
office with a phone line and printer, both of 
which Xerox provides. Xerox gives each 
employee $200 to set up a home office. 
The company has also set up the Waltham 
office with a classroom that's equipped 
for videoconferencing. Now employees 
can get on-site training for new products or 
procedures without traveling to a central 
training facility in Leesburg, Virginia, as 
they did in the past. continued 


_ Whiteboards and 
* leaning rails in 
. corridors to 
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videoconferencing 
capabilities 


Dataports in every 
office 


tham, staff members connect to the net- 
work to determine room and equipment 
availability and to reserve any neces- 
sary equipment. A touchscreen located 
in a lounge provides for up-to-date re- 
source scheduling. According to Con- 
nellan, however, this scheduling system 
is only a trial and might not be deployed 
companywide. 
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Less than 5096 of all software is paid for! That's right, over half 
of the software used in the world is an illegal copy. Piracy costs 
developers billions in lost sales each year. Protect your software. 


You only need ome 
reason to protect with Sentinel: 


It's the worldwide standard in software protection. 


More developers rely on Sentinel", from Rainbow, 
than any other software protection in the world. 


And for good reason. Only Sentinel performs 
where it matters most: giving you the best in 
quality, reliability and support - with the 
most advanced technology available. 


50 whether you're protecting a DOS, OS/2, 
Windows, Windows NT, Macintosh, UNIX, XENIX, au. 0. oa 
RoM application - protect with Sentinel. Protect with confidence. 


Call Rainbow for a Sentinel Developer's Kit and a FREE copy 
of "The Sentinel Guide to Securing Software." 
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Imperfect Success 
Xerox has not yet perfected its virtual-of- 
fice implementation. Perhaps the most sig- 
nificant issue to be resolved is moving 
from the legacy system. By the time you 
read this, all the company's U.S. sales op- 
erations will have the capability of work- 
ing from virtual offices. The major Euro- 
pean divisions will follow by the third 
quarter of this year. But Xerox will not 
shut down the mainframes until next year. 
All the “real support” is still in the main- 
frame, says Pittman. In practical terms, a 
sales representative connecting remotely 
won't know the difference between get- 
ting data from a legacy mainframe or from 
a client/server network. The trouble is that 
some employees with whom the virtual- 
office workers need to communicate still 
use only the legacy system. This presents 
a problem with E-mail. Thus, the Waltham 
office still maintains some of the old Xerox 
systems for access to legacy services. 
Both the Xerox planners and the virtu- 
al-office staff would like to see improve- 
ments in the portable systems. Wish-list 
items include a bigger hard drive (the 
Waltham staff did not have enough room 
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to install XSoft's GV-Win, which provides 
connectivity to the legacy system), a better 
color display, and a faster modem. In most 
cases, 14.4 Kbps is adequate. But down- 
loading a bit-mapped form is still too time- 
consuming. 

Smaller problems still abound. Lewis 
cites the need for people to learn better - 
E-mail etiquette; some staffers tend to un- 
necessarily copy everyone 
on the E-mail messages 


the implementation of an object-oriented 
approach to data management. It is too 
early to know which model or platform 
the company might use, but Pittman sees 
some important benefits to using object- 
based applications. 

First, he and Pat Wallington, who is 
chief information officer and architect of 
the strategy, expect the upkeep of the ap- 
plications to be easier and that 
local managers will be able to 


, Compaq Computer Corp. : à 
they send, clogging up Houston, TX build more of their own re- 
mailboxes. Couch would (800) 345-1518 ports and applications. The 


like to see all sales person- 
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company will also be better 
able to adapt applications to 
different geographic needs. 
But perhaps most important, 
Pittman sees the object-ori- 
ented approach as insurance 
that Xerox “does not wind up 
with a new legacy system." W 


Michael Nadeau is the author 
of the BYTE Guide to CD- 
ROM (Osborne/McGraw-Hill, 
1995). You can reach him on 
the Internet or BIX at miken 
@ bix.com. 


Your workgroups get the HP LaserJ et 4V 


network printer. And you get $250 off. 


What a steal! 


For a limited time, HP will take 
$250 off the price of either the 
HP LaserJet 4V with a qualifying 
HP JetDirect card or the LaserJet 
4MV. But savings aside, you just 
wont find a better solution for 
the needs of a busy workgroup. 
First of all, these mid-volume 
network printers are fast. They 


AI A t clock in at 16 ppm, fueled by a 
"— 39.3-MHz RISC-based processor. 
$ * 
„Under 2,200 Each one accepts a wide variety 
card, after rebate. The HP LaserJet iv Of Paper sizes. And, because they 
is under $2,800 after rebate. feature HP JetAdmin printer 


management software, printing 
will be noticeably smoother for 
everyone involved. For more 
information about the printers 
and the rebate, see your nearest 
authorized HP dealer. 


HP Network Printers 

Just what you had in mind. 

U HEWLETT? 
VÄ PACKARD 


*fwerage LLS. tetal price, Actus prica may very, Price & based on HP LaserJet £V when purchased wich an Eibemet (1082 18-T) Jettiirect card (550A). Jedirect card prices vary. Offer good through 7/395. For further assistance, call 140-353-7115. 1995 Hevdati-Packard Company PERSE 
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The difference between 


running a network and having 


a network run you. 


Ask people who manage networks what they want in a PC server 
and everybody says the same thing: "Something to make life easier." 
So here they are —the new line of IBM PC Servers. 

Along with the IBM PC Server 300 for small LANs and the 500 
for enterprise networks, we introduce the IBM PC Server 320 with 
increased flexibility for expanding networks, and the 720, a superserver 
with highly advanced and easy-to-upgrade 1- to 6-way SMP. 

So how do they make managing your network more manageable? 
First, with our new PC Server Start-Up support'—a part of 
HelpWare*— you can call us for free for the first 90 days and we'll 
handle any IBM and non-IBM installation or configuration problems. 
There's Server Guide, our CD-ROM software that streamlines setup 
and automatically fine-tunes for optimum performance. And finally, 
DMI-compliant NetFinity”” our industry-leading software that manages 
both your PC server and PCs.” 

That's making life easier. For complete details, call 1 800 IBM-4FAX 
(enter #8361777). Or visit your IBM Authorized Business Partner. 


There is a difference" 


— 22 


300 320 500 420 


IBM PC Server 300: 

Intel® 486DX2/66MHz processor or 60MHz 
Pentium" processor, EISA/PCI, 8MB parity 
memory expandable to 128MB, 728MB hard 
drive, 8 open slots, 9 bays. 


IBM PC Server 320: 

Intel 9OMHz Pentium processor, multiprocessor 
enabled, EISA/PCI, 16MB parity memory 
expandable to 256MB, ECC on SIMM optional, 
256KB of L2 cache, SCSI-2 fast and wide, 

6 open slots, 9 bays, standard CD-ROM. 


IBM PC Server 500: 

Intel 9OMHz Pentium processor, MCA, 32MB 
ECC memory expandable to 256MB, 256KB of 
L2 cache, SCSI-2 fast and wide, 6 open slots, 
18 bays for hot-swappable drives, RAID-0, 1, 5 
enabled, standard CD-ROM. 


IBM PC Server 720: 

Intel 100MHz Pentium processor, 1- to 6-way 
SMP 64MB ECC memory expandable to 1GB, 
512KB of L2 cache and 224B of L3 cache, 
SCSI-2 fast and wide, 7 MCA/PCI combination 
slots, I8 bays for hot-swappable drives, 
RAID-0, 1, 5 enabled, standard CD-ROM. 


All Models: 


30-day money-back guarantee, 3-year 
on-site warranty! (same-day service on 500 
and 720, next-day on 300 and 320). 


‘Copies of IBM's Statement of Limited Warranty, PC Server Start-Up support and 30-day money-back guarantee are available by calling 1 800 772-2227. ‘NelFinity is a member of the SystemView® family Server Guide and 
NetFinity available as options on PC Server 300, standard on all others. MB million bytes. IBM, HelpWare and SystemView are registered trademarks and NelFinity and There is a differance are trademarks of International 


Business Machines Corporation. Intel is a registered trademark and Pentium is a trademark of Intel Corp, © 1995 IBM Corporation. 
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Apples New Üperating 


TOM THOMPSON 


ext year, Apple will release 
System 8.0, a major revision 
of its Macintosh OS. Code- 


named Copland, it supports two dia- 
metrically opposed goals: to deliver so- 
phisticated OS services with a growth 
path to future features, yet run existing 
Mac software. 

It was the Mac's extensive software 
base that forced Apple's engineers to 
limit Copland's capabilities in the areas 
of memory protection and task sched- 
uling. But they were still able to build 
in sophisticated OS services, such as 
threads, task and I/O synchronization, 
hardware abstraction, and virtual mem- 
ory support. 

Copland is a complete redesign of 
the Mac OS. Like all modern OSes, 
Copland consolidates all its core OS 
services into a compact microkernel. 
This microkernel, along with a com- 
pletely revamped I/O subsystem, pro- 
vides powerful OS services without im- 
pacting performance. (For an overview, 
see the text box “Copland OS Features 
at a Glance” on page 60.) 

Copland’s microkernel, native OS 
software, and native applications are 
packaged as code fragments. Thus, 
Copland will be released first on Pow- 
er Macs, CHRP (Common Hardware 
Reference Platform) systems, and Pow- 
erPC-based clones. Apple is still de- 
ciding whether to release a 680x0 ver- 
sion. Copland is expected to require 8 
MB of RAM and 40 MB of disk space (20 MB for the actual 
code and 20 MB for a swap file). 

Not all of Copland’s improvements originate in the microker- 
nel. Other parts of the OS, such as the Finder and portions of 
the Toolbox, have been enhanced to provide better performance 
or to improve the UI (user interface). For example, Copland has 
a scalable UI that can accommodate a user’s expertise level. For 
the programmer, object-oriented interface elements make an ap- 
plication’s UI much easier to build. 


System 8.0 offers 
up-to-date OS services, 
such as limited 
preemptive multitasking, 
concurrent l/O, and 
memory protection 


Safeguarding Memory 
Copland's 32-bit memory architec- 
ture manages a maximum address 
space of 4 GB. Unlike System 7, 
Copland partitions this space so that 
1 GB is allocated for the OS code, 
OS tasks, and I/O buffers. The re- 
maining 3 GB is for applications. 
Copland sets up a variable-size 
Cooperative Toolbox Environment 
space (henceforth referred to as sim- 
ply the Cooperative space) where existing Mac applications and 
portions of the Mac Toolbox execute. The microkernel can cre- 
ate other, independent spaces as required for specialized appli- 
cations. The PowerPC uses information from its MMU's (mem- 
ory management unit's) PTEs (page-table entries) to manage 
memory accesses. Copland programs the PTEs to establish sev- 
eral types of controlled access, each of which is then enforced by 
the MMU. These controls include write protection, address-space 
isolation, and execution-mode protection. continued 
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BETTER PERFORMANCE. 
The first Power Macs achieved their well- 

| known stability and compatibility by simply 

| executing large amounts of the time-proven 
680x0 Toolbox code in an emulator. With 
Copland, this situation is reversed: It's com- 
prised mostly of native PowerPC code, so 
calls to the microkemel services benefit di- 
rectly from the PowerPC's processing speed. 


T It’s important that Copland's device drivers 
are reentrant native code. Thus, they provide better raw throughput 
over what's possible using emulated drivers, and concurrent {/O 
operations are supported. A native file system boosts file 1/0 rates, 
especially for virtual memory. It also offers new capabilities, such as 
the ability to handle hard drives up to 256 TB in size and individual 
files up to 2 GB in size. Finally, an improved 680x0 emulator 
executes the remaining portions of the 680xO Toolbox code, and 
any 680x0 applications, significantly faster. 


The microkemel also has a preemptive task scheduler that helps 
overall performance. As with other OSes, this task scheduler 


juggles task activity so that when one task gets blocked— perhaps 


while waiting on pending 1/0 or for access to an exclusively owned 
resource—other tasks still execute. 


This keeps the overall system running efficiently rather than 
Stalling when a program waits for an 1/0 function to complete, 


as is often the case with System 7. While the kernel, 1/0 services, 


and server programs created by Copland-savvy applications 
execute preemptively, for reasons of compatibility, existing Mac 
applications still have to execute cooperatively. 


Copland OS Features at a Glance 


Applications and nonreentrant Toolbox code reside in a single Co- 
operative space and can trash one another, but not the entire OS. 


Because of the microkemel's modular design, Apple can release 
portions of the OS for shakedown before Copland ships next year. 
For example, drivers, network services based on Open Transport, 
and a faster 680x0 emulator will be released with the PCl-bus 
(Peripheral Component Interconnect) Macs that are due out this 
summer. Users can depend on these services' being reliable in 
Copland because they will sport any bug fixes and performance- 
tuning accomplished during the interval. 


AN EXTENSIBLE ARCHITECTURE. This is 
an outgrowth of Copland’s modular design. Portions of the OS can 
readily be replaced to, say, support a new volume format or an 
imaging engine without having an impact on other OS services. 


In recognition of the fact that third-party vendors often extend the 
Mac OS in new and useful ways, Copland’s microkemel offers a 
well-documented native patching mechanism. For example, both 


‘the new File Manager and the high-level Toolbox supply hooks so 


that these portions of the OS can be readily extended. 


HARDWARE ABSTRACTION. Copland's ship 
date was delayed so that hardware dependencies could be elimi- 
nated from every part of the OS but the drivers. Unlike previous 
versions of the Mac OS, Copland is not ROM-based: Instead, all 
the OS and Toolbox code resides in disk files. 


Open Firmware, an evolving IEEE standard, is used to bootstrap the 
computer. This prepares Copland for the new PowerPC system 
hardware standard, CHRP (Common Hardware Reference Platform), 
which was jointly proposed by Apple, IBM, and Motorola. (For details, 


A MORE STABLE Os. The microkemel improves re- 
liability through the use of memory protection, separate address 
spaces, and user/supervisor execution modes. Again, for compati- 
bility purposes, this memory-protection mechanism has limitations: 


All program code and invariant data 
(e.g., an interface object, such as an error 
dialogue string) are marked as write-pro- 
tected. This feature prevents an errant 
memory access from corrupting key data 
or program code. Any such attempt cre- 
ates a write-protection exception, which 
is fielded by an exception handler. Cop- 
land has a number of default handlers that 
attempt to make a graceful recovery from 
such exceptions as addressing errors, ille- 
gal instructions, and arithmetic overflows. 
Special-purpose applications can install 
their own handlers. 

Portions of the OS reside in separate 
address spaces established by the MMU. 
This arrangement effectively walls off 
these parts of the OS from applications. 
Current System 7 Mac applications must 
run in the Cooperative space. Certain types 
of programs, such as extension code and 
background-only applications that don't 
make use of the GUI, can be placed in sep- 
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arate address spaces for additional memory 
protection. In the future, when the Toolbox 
code is revised for Gershwin (the code 
name for the next major Mac OS release), 
Mac applications will reside in their own 
distinct address spaces, protected from 
each other. 

But not all the OS code and system data 
can be isolated. Certain information must 
be shared globally with applications and 
other OS tasks. Such code and data are 
protected by the execution-mode mecha- 
nism (see the figure “Copland Memory 
Map" on page 62). Unlike previous ver- 
sions of the Mac OS, Copland distin- 
guishes among instructions executing in 
the processor's user or supervisor mode. 
(System 7 also made this distinction when 
running virtual memory, but it was only 
to support the page-faulting mechanism.) 

The microkernel, I/O services, and de- 
vice drivers operate in supervisor mode 
(which is also known as privileged mode), 


see "New PowerPC Standard Supports Macs," March BYTE.) This 
hardware abstraction also assists Mac clone vendors: They can 
readily add custom hardware to their system designs to add value 
or cut costs without requiring a drastic revision of Copland. 


while applications run in user mode. This 
arrangement restricts memory accesses so 
that only privileged code, such as the mi- 
crokernel, has the ability to modify sys- 
tem data structures. 

Applications can access this data, but 
only indirectly by invoking a kernel service 
through an API call. These calls, which 
use the PowerPC's exception mechanism, 
are fast and efficient. In combination with 
write protection, this arrangement lets ap- 
plications have read-only access to globally 
shared data structures. 

The most vulnerable section of mem- 
ory is the Cooperative space, where appli- 
cations reside. It offers no memory-space 
isolation or execution-mode protection. 
Apple's engineers made it this way so that 
this area would resemble the current Sys- 
tem 7 run-time model and thus provide an 
environment where existing applications 
can run. 

While the Cooperative space cannot pro- 
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vide memory-space isola- |- 
tion or execution-mode | 
protection, it offers limited 
memory protection. Recall 
that all native program 
code, regardless of its ad- 
dress space, is write pro- 
tected. A wild access into a 
native application’s code— 
or into the Toolbox code 
residing in this space— 
causes an address excep- 
tion. In such a case, Cop- 
land’s exception handler 
terminates the offending 
application. 

An errant application data 
can trash another applica- | W 
tion by altering its data 
structures, since such in- 
formation can’t be marked 
as read-only. A misbehav- 
ing application can also | 
corrupt data used by the |: 
Toolbox code residing in |^ 
the Cooperative space. In 
the latter situation, the Co- 
operative space terminates 
and you lose all your work 
inside the applications. But 
you can restart the Coop- 
erative space, and—he- 
cause of the memory pro- 
tection—the OS itself, any network 
sessions, and the state of the file system 
are still intact. Any special-purpose back- 
ground applications living in separate ad- 
dress spaces, such as a database engine, 
are also safe in such a situation. 

This design compromise shields the 
Copland OS and native applications from 
most malfunctioning programs. A program 
would have to precisely hammer a small 
range of key data addresses to damage 
another application. In the worst possible 
scenario, it could only bring down the Co- 
Operative space. This a major improve- 
ment over the current situation, where all 
of System 7’s code and all applications 
are wide open and vulnerable to a stray 
memory access. 


A New Run-Time Mode! 

Copland sports a threaded run-time archi- 
tecture for the microkernel and various 
parts of the OS. A thread, an independent 
course of execution, has its own stack and 
registers, It relies on resources obtained 
by the parent process, such as memory or 
access to an I/O device. Copland threads 
are similar to Unix Mach threads, but they 
are called tasks in Apple parlance. (The 
remainder of this article will use the Apple 
term.) Copland’s task scheduler schedules 
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tasks preemptively according to priority 
and time intervals. 

Copland tasks are typically part of a 
team, which makes them similar to Unix 
Mach processes. A team is composed of 
one or more tasks and other kernel re- 
sources. Only the tasks within a team ex- 
ecute, while the resources supply the data 
required by the tasks. An address space 
can be occupied by multiple teams, such as 
the Cooperative space. However, to help 
implement Copland's memory-protection 
strategy, tasks within a team can't migrate 
to other teams, nor can teams move be- 
tween address spaces. 

À Copland process, as in System 7, is a 
thread of execution that represents an ap- 
plication started by the Process Manager. 
However, while a System 7 process has 
only a single thread of execution, a Cop- 
land process uses a team, which consists of 
a main task, resources, and any other tasks 
started by the main task. 

An application's main task can create 
secondary tasks, which can be scheduled 
preemptively as long as the secondary 
tasks don't make use of the GUI or the 
Event Manager. The restriction for not 
using such calls is that these Managers, 
especially QuickDraw, still have non- 
reentrant code and thus can't be used in a 
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' | preemptively scheduled 

"| task. These secondary tasks 
Sj | can manage network, disk- 
| I/O, or computationally in- 
_| tensive tasks while the 
-| main task handles the main 
| event loop that processes 
user events. 

The cornerstone to the 
new memory-protection 
| and reentrant-code capa- 
| bilities discussed thus far 
^] is the Power Mac's run- 
‘| time architecture. It's based 
“| on shared libraries of code 
fragments that are func- 
| tionally similar to DLLs. 
-| This is radically different 
| from how System 7 resides 
.| in memory: a monolithic 
~} code block that must stay 
-| RAM-resident. Because 
each of Copland's services 
| is resident only while in 
` | use, applications can use 
| more of the 8 MB of RAM 

that Copland occupies. 
| When you create a code- 
fragment shared library, 
«| you can specify how its 
:| global data is to be shared. 
The Code Fragment Man- 
ager, the part of the OS re- 
sponsible for managing code fragments, 
calls the microkernel to program the Pow- 
erPC's PTEs as it loads and unloads code 
fragments. A shared library's data can be 
per-context (1.e., each team has its own in- 
stantiation of the global data), privileged- 
only (i.e., the data is readable by all teams 
but can be altered only by privileged-mode 
code), or made up of systemwide globals, 
which are accessible and writable by all 
tasks. 


] 5 d uns 


Mim 


On Schedule 
The nerve center that coordinates all of 
Copland's activities is its preemptive task 
scheduler. Only those tasks that are written 
in reentrant code and that make use of 
reentrant Toolbox Managers can be sched- 
uled preemptively. The reentrant Man- 
agers include any kernel services, the new 
File Manager, the Device Manager, the 
Apple Event Manager, all network proto- 
cols, and a new memory Manager called 
the Pool Manager ( just to name a few). 
Therefore, a task that makes use of I/O 
or networking services, or one that per- 
forms background processing, such as a 
database search or floating-point compu- 
tations, can be preemptively scheduled. 
However, any task that makes use of the 
System 7 Memory Manager, the Event 
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Copland Resources 
schedules 
1/0, filesystem, 
network, and other kernel 
service tasks preemptively. 
Existing applications have a main 
task (or thread) that must be scheduled 
separately, because certain Managers use 
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nonreentrant code. Applications can spawn other threads that can 
execute preemptively as long as they make use of certain kernel services. 


Manager, or QuickDraw can't. The sched- 
uler arranges these tasks to execute just 
one at a time to satisfy the nonreentrant 
nature of these APIs, as shown in the fig- 
ure "Copland's Architecture" above. 

Typically, an application's main task 
contains the calls to WaitNextEvent() 
and—by way of the Window or Dialog 
Manager—to QuickDraw, and thus has 
a limited execution schedule. WaitNext- 
Event( ) calls kernel services, which syn- 
chronizes the team's data with the main 
task. 

A main task can create other, secondary 
tasks that have the ability to execute pre- 
emptively as long as they avoid use of non- 
reentrant Toolbox code. In addition, it's 
up to the programmer to use the main task 
to enforce data synchronization among 
other tasks. But the new File Manager and 
Device Manager API calls provide a com- 
pletion notification mechanism—either 
by posting a new type of event or setting a 
semaphore—that notifies the main task 
when an I/O operation concludes. The ker- 
nel provides a variety of synchronization 
services, ranging from semaphores to a 
sophisticated message system that can pass 
blocks of data between tasks that have dif- 
ferent privileges and reside in different ad- 
dress spaces. 

The task scheduler has 31 priority levels. 
Priorities deal with such details as real- 
time data handling (e.g., video and sound), 
responding to an application's user inter- 
face, network activity, and background 
tasks. The scheduler is smart enough to 
resolve scheduling conflicts brought about 
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by lower-priority tasks having exclusive 
access to kernel resources. 

While this design has its limits, the ma- 
jor win here is that it allows System 7 ap- 
plications to continue to run. While these 
applications execute cooperatively, the 
kernel and most OS services execute pre- 
emptively. As a result, no longer does the 
system halt while an application tracks 
your mouse position in a menu, as is the 
case with cooperative multitasking under 
System 7. Instead, menu tracking contin- 
ues, and so does kernel, networking, disk 
I/O, and other tasks. 


Performance Improvements 

It’s a tribute to the might of the PowerPC 
processor that Power Macs deliver ample 
performance, even though more than half 
of System 7's OS and Toolbox code is 
680x0 code running in an emulator. Cop- 
land, despite the overhead that the kernel 
services exact, should run faster, because 
95 percent of it is native code. 

For example, Copland integrates native 
versions of QuickDraw GX and Power- 
Talk, its collaboration software. The re- 
maining 5 percent of the OS uses 680x0- 
processor-specific code, such as the 
Segment Loader. It doesn't make much 
sense to do a native implementation of 
these parts of the OS. A faster 680x0 em- 
ulator uses dynamic recompilation rather 
than static execution to boost the speed of 
this code, as well as any 680x0 applica- 
tion running on the system. 

To improve memory performance, a new 
pointer-based Pool Manager provides faster 


allocation and access to mem- 
ory blocks. The Pool 
Manager is also reen- 
trant, so it can be 
called by the kernel 
and various sec- 
ondary tasks. 
— The new File 
| | Manager employs 


E operative improved algo- 
i ] 


] Kernel 
— services teams 


rithms and na- 


= lly shared tive code to de- 
| jj E OS space liver increased 
i 


throughput. It con- 
tinues to support the 
j old API, but it provides 
į a new API that's simpler 
l to use while offering more 

capabilities. For example, the 
Copland File Manager has only 
70 entry points, while the old File 
Manager had more than 150. The 
new API calls don’t use parameter 
blocks; instead, they use smaller logical 
data structures that carry shared data be- 
tween file-system calls for better efficiency. 
The File Manager also uses reentrant code, 
so tasks can have concurrent file I/O oper- 
ations in progress. 

Copland’s virtual memory subsystem 
is faster, more robust, and always active. It 
doesn’t interfere with overall system per- 
formance because it's smarter and more 
flexible about memory paging. Under Sys- 
tem 7, a swap file representing a fixed 
memory partition had to be built at boot 
time. Under Copland, a swap file is built 
only when the Process Manager launches 
a new application. This way, the swap 
space can be disjointed files on the hard 
drive, and it need only be as large as the 
combined memory demands of the OS and 
any running applications. This arrange- 
ment also reduces memory fragmentation. 
As in the native version of System 7, file 
mapping is used to reduce I/O to and from 
the swap files. 


Hardware Independence 
Copland's ship date was delayed by at least 
six months so that a HAL (hardware ab- 
straction layer) could be added. The HAL 
hides the hardware details from the ker- 
nel code so that the code can be written 
without any dependencies on a particular 
machine configuration. To this end, Cop- 
land no longer requires Mac ROMs to 
function. Instead, a set of bootstrap ROMs 
use the Open FirmWare boot process to 
locate the start-up drive, load Copland into 
memory from a disk file, and transfer con- 
trol to it. 

This design departure was necessary to 
support CHRP and clone systems that sport 
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a diverse array of hardware. Adding a new 
type of device to Copland means simply 
adding a new device driver rather than a 
modification to the OS. For example, to 
add a low-cost PC keyboard to its design, 
a Mac-clone vendor provides a keyboard- 
driver file. Inside this file is driver code 
that consists of two parts: one that's hard- 
ware-specific, and one that hooks into Cop- 
land's abstraction layer. The latter portion 
mediates communications between the 
Mac OS and the hardware-specific part of 
the driver. 

À Name Registry provides a certain lev- 
el of hardware abstraction and driver-de- 
sign consistency while providing device 
control. The Name Registry is an object 
database that stores information about the 
various devices that register themselves 
with Copland. It also provides for dynam- 
ic driver loading and unloading, which is 
necessary for devices that can be hot- 
swapped, such as PCMCIA cards and 
PowerBooks intended for docking. 

Last but not least, Copland uses Open 
Transport to implement network services. 
Open Transport is based on network stan- 
dards from the X/Open Group, including 
the XTI (Transport Interface) and the DLPI 
(Data Link Provider Interface). Apple's 
engineers used the Streams standard from 
Unix System V for the protocol environ- 
ment. 

Open Transport thus provides network 
services through a single set of APIs that 
let applications transparently access net- 
work services using multiple protocols. 
Open Transport implementations of the 
AppleTalk and TCP/IP protocols have 


66 BYTE JUNE 1995 


been completed, and IPX and serial com- 
munications protocols are currently in the 
works. Open Transport uses native drivers 
for maximum performance. 


Easily Extendable 
To allow Apple and third parties to extend 
Copland’s features in the future, a new, 
well-documented, patching API is avail- 
able. The functions of this new patching 
API shift from the 680x0-processor-spe- 
cific, A-trap table to the processor-neu- 
tral, transition-vector mechanism used by 
the Code Fragment Manager. Transition 
vectors consist of pointers that aim at the 
entry points of a shared library’s functions. 
This mechanism shift confers two ad- 
vantages. First, patch code won’t incur the 
overhead of a context shift between pro- 
cessor-instruction sets when a switch oc- 
curs into the emulated 680x0 environment 
and back. This overhead wasn't signifi- 
cant when the bulk of the OS was still 
680x0 code, but it becomes substantial 
with Copland, which is chiefly native code. 
Second, the transition vectors provide 
finer granularity over what's patched and 
can supply bookkeeping information. For 
example, many A-trap entries actually dis- 
patch to several Toolbox functions. To 
patch the file Open( ) function, with the 
old patch API you had to patch the file 
system's entry point (FSDispatch())in 
the trap table and then filter all uses of this 
call until you received an Open( ) request. 
This method was prone to failure and could 
introduce unwanted side effects in all the 
functions called through that entry point. 
With the new patch API, you patch only 


the Open() function. The bookkeeping 
information can be used by a developer to 
order or disable patches for debugging 
purposes. 

Finally, parts of Copland offer hooks to 
facilitate patching. The virtual memory 
subsystem uses backing objects, which are 
abstract entities that make up part of the 
page-fault mechanism. Normally, back- 
ing objects are registered with the OS and 
simply map sections of physical memory 
to swap files. However, a third-party ven- 
dor might modify a backing object’s be- 
havior so that a page fault referenced by it 
becomes an I/O request. This I/O request 
then compresses the data and writes it into 
a memory cache, mimicking the operation 
of Connectix’s RAM Doubler utility. 

The new File Manager allows exten- 
sions, so it can be enhanced and new for- 
eign volume formats can be supported. It 
also provides notification events so that 
when a change occurs in the file system 
(e.g., a Type III drive card is removed from 
a slot), the OS and applications can re- 
spond to the change. 


A New Look 

So far this article has concentrated on Cop- 
land’s infrastructure. However, there are 
visible changes to the UI as well. Some 
of these changes assist the user, while oth- 
ers make the programmer’s job simpler. 

For instance, some existing Toolbox 
Managers have been enhanced to make it 
easier to use certain interface elements. 
For example, the Menu Manager now has 
built-in support for tear-off menus and 
sticky menus, which formerly required ex- 
tensive patching to implement. The Menu 
Manager also lets the user hide the menu 
bar or add a permanent menu (i.e., one 
that's present in all applications). 

The Window Manager now provides 
floating and modal windows as standard 
fare. It also introduces new features, such 
as multidirectional window sizing and 
background patterns within the window's 
content area. 

The Dialog Manager and Control Man- 
ager now offer active feedback during 
mouse tracking (which is essential for live 
document scrolling). It now also lets the 
user chose dialog box items via keyboard 
input. 

In System 7, the interface elements used 
by these Managers (e.g., a window or a 
menu) consisted of stand-alone resources 
known as definition functions, or defProcs, 
with only one entry point. To implement 
a custom control or window, you had to 
write your own defProc resource. 

For compatibility, Copland supports ex- 
isting custom WDEF, CDEF, MDEF, and 
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E Desktop layout, with all its hard 


a co LAND HOT SPOTS 


B. i introducat in a new OS release. Since the application run-time architecture has undergone 
E sweeping changes under Copland, you might anticipate major compatibility problems. How- 
ever, Copland supports the old run-time environment and APIs along with the new ones, so 
such problems might be minimal—at least on paper. The matter won't be settled until Copland 
— ships, but we can identify the potential problem areas. Possible culprits are listed below and are 


$ ranem) in order from best-behaved to worst-behaved. 


drives, remote servers, and Power- 
Talk mailbox. 

Copland’s scalable UI means 
that as a user gains experience 
with the Mac, he or she can apply 
skills learned at the novice level 
toward the more advanced UI en- 
vironment. This isn’t the case with 
Microsoft's Bob, where the inter- 
face skills gained by a user don’t 
translate to using Windows. 


The Best Gets Better 

use the most recent version extension is Copland-com- Copland provides a much-needed 

of these applicatons with patible. revision of the Mac OS. It offers 

on e Extensions and Control Pan- speed, reliability, and modern OS 

e Drivers. The revised driver ar- els with initialization code. services through its native code, 

chitecture is spate to create e as Wes a —-— preemptive multitasking, I/O con- 

Some problems Sor vendors m, currency, and memory protection. 

chest y xiu ees oat prar The compromises made in task 

this summer will be a proving simply breaks. Also, there scheduling and memory protec- 

ground for the native imple- will be many problems aris- tion are reasonable ones, particu- 

mentation nae drivers. m m safe such code r larly since they protect your soft- 

However, ce regrets disparate ware investment by allowing 

iorum wm mme S m, ante existing software to run. Reliabil- 

» could creale usw problems. cash to upgrade all your fa- ity shouldn't be a concern, because 
ay to revise their programs The bottom line: Make sure vorite Extensions and Control parts of Copland, such as the em- 
Te bottom line: Expect to the PCI card or new driver Paneis. ulator and PCI (Peripheral Com- 


MBDF defProc resources. But Copland 
improves the situation with an object-ori- 
ented interface architecture based on the 
SOM (System Object Model). Instead of 
using defProcs, SOM helps implement 
Mac OS interface elements as IDOs (In- 
terface Definition Objects). An IDO has 
multiple entry points, one per method. A 
programmer can write a custom IDO by 
subclassing it from a base IDO, thereby 
causing it to inherit all its desired behav- 
iors. The programmer then quickly adds 
custom behavior by writing code to over- 
ride certain methods. 

Important here is the fact that, while 
QuickDraw is not reentrant, [DOs are. 
These new interface objects thus pave the 
way toward a future OS based on a reen- 
trant imaging engine. 

Also important, text is handled by an 
abstract data type known as a text object. 
Text objects remove the limitations of C or 
Pascal text strings and provide the means 
for manipulating multibyte foreign lan- 
guages. Text objects use a Unicode con- 
verter to handle conversions between dif- 
ferent-language text encodings. They also 
provide for a smooth migration to com- 
plete Unicode text encoding in a future 
OS release. 

Copland provides several new Managers 
to handle the system from the user's per- 
spective. An Appearance Manager pro- 
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vides new human-interface components— 
such as sliders, a progress indicator, and an 
expansion triangle—that formerly required 
extensive programming to implement. It 
also provides new APIs that draw inter- 
face elements, such as bevels, for these 
components. 

A Navigation Services Manager sup- 
plies new standard file dialog boxes that 
expedite the selection of files, applications, 
folders, and volumes. Its behavior can be 
easily extended so that this window can 
act as a file viewer or be used to browse 
other data containers (e.g., a mailbox or 
archive) rather the file system (see the 
screen on page 66). 

From the user’s point of view, some 
of these interface benefits are obvious. 
Others aren't so obvious but are just as 
useful. For instance, the Finder is now mul- 
tithreaded, so you can handle several dif- 
ferent file operations, such as copying sev- 
eral files simultaneously, launching other 
applications, and emptying the trash, all 
at once. 

Copland's UI is now scalable, which 
means that its appearance and behavior can 
be tailored to the user's expertise level. 
While details are still sketchy, Copland 
should closely resemble At Ease to a nov- 
ice user, where items such as hard drives 
and the Trashcan are hidden from view. An 
expert user can have the familiar Finder 


ponent Interconnect) expansion- 
board drivers, will be field-tested 
in staged phases of the Mac OS releases. 

In the inevitable comparison to Win- 
dows 95, we have to say that Copland is 
better. It offers Windows 95 services while 
still providing better features. Some of 
these features, such as network support 
through Open Transport and the use of 
Open Firmware to implement plug and 
play for expansion cards, are based on in- 
dustry standards. 

Furthermore, Copland offers hardware 
abstraction, a feature currently found only 
in Windows NT. This capability will help 
foster a growing clone market without in- 
curring the compatibility nightmare of sup- 
porting diverse hardware—a problem that 
delays the release of Windows 95. 

While these are important technical is- 
sues, there's also the issue of the user 
who'll be sitting in front of the machine. 
Copland's scalable UI ensures that experts 
and novices alike can use a Mac to their 
best advantage. 8 
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Delrina has put the benefits of network 
faxing within your reach. Meet Delrina 
WinFax PRO for Networks" 4.0 — the 
easy, affordable way to share fax modems 
and telephone lines across your network. 

The benefits of WinFax PRO for 
Networks are enormous. Save the 
expense of buying individual fax modems 
and telephone lines. Make your people 
more productive, by letting them fax 
directly from their own PC. And, WinFax 
PRO for Networks is so easy to use and 
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ANDREW SINGLETON | 


T forms of payment— 
barter, currency, and signed 
checks and vouchers—simply 
don't work in cyberspace. Making pay- 
ment possible across the Internet —and 
the WWW (World Wide Web) in par- 
ticular—is the goal of a new breed of | 
electronic payment systems that are just 
now coming into use. 

This article examines six of these 
commercial Internet payment systems ` 
and describes their strengths and weak- 
nesses. Each is quite different from the 
others, and each is appropriate for cer- 
tain types of applications but ill-suited 
for others. 


Debit and Credit 

All systems for making payments— | 
digital or otherwise—fall into one of | 
two different classes: debit and credit. | 
In a debit system, you gather your mon- 
ey up front and then spend it. In a cred- 
it system, you spend the money first 
and pay the bill later. Payment systems 
based on gold, paper currency, travel- 
er's checks, and instant-debit ATM (au- 
tomatic teller machine) cards are debit 
systems. Checks, charge accounts, and 
credit cards are credit systems. 

Just as cash and credit coexist in to- 
day's business climate, both exist in 
the digital world as well. Digital cash 
is the digital equivalent of a cashier's 
check or a bearer bond (1.e., a token or 
note issued and signed by a bank or 
other institution with its name, a ran- 
dom and unique identifying note number, and the amount of mon- 
ey represented). Users can buy these notes from a bank (which 
makes this a debit system) and then redeem them later for real 
cash. Although users can make digital copies of such notes, a 
bank redeems each note number only once. 

Digital credit is similar to the credit systems used in the busi- 
ness world. The main difference lies in the incorporation of dig- 
ital time stamps and signatures that build auditability and account- 


You can't do 
business on the 
Internet if you 


can't pay your 
bills or get paid. 
Here's how. 
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ability into the system and replace the paper trail 
that’s no longer there. i 
With such a system, the payer creates a voucher 
record ihat contains a description of the transac- 
tion, the names of the payer and the recipient, the 
date and time of the transaction, and the amount to 
be paid. The payer signs this voucher with his or her 
private key. Using a public key, the recipient of a 
voucher can read the record and verify that it was 
signed and obliged by the possessor of that private 
key. The recipient can then submit the voucher to a 
clearing system and have legal grounds for collecting payment. 


An Infrastructure in Place 

The infrastructure for electronic-payment systems already ex- 
ists: the major credit-card processors (e.g., American Express, 
MasterCard, Visa, and Discover), ATM networks, and the ACH 
(Automated Clearing House). Credit-card business involves a 
three-part processing system. Banks provide credit and billing 


JUNE 1995 BYTE 721 


The Outlook for 
Digital-Cash Systems 


qs iven the variety of approaches in the six sys- 
tems examined here, network merchants have 
a lot of payment-service options. Which ones will 
thrive—or even survive? Here are a few predictions. 


9 Servers will accept a variety of payment methods. 
(Translation: They'll take your money any way they 
can get it.) 


9 WWW browsers with built in public-key signa- 
tures will be used. Encryption and digital signatures are 
needed, but dedicated payment software has a fire- 
wall problem. There will be a steady increase in pass- 
word-capturing software. 


9 Credit-card companies will begin using network 
payments in a big way. Their operations are global, and 
they already have you signed up. These companies 
will eventually offer corporate billing and debit trans- 
actions, as well as consumer credit billing. Right now, 
they're just biding their time, hoping to get their sys- 
tems right the first time. 


9 Digital-cash rollouts will be slow. A major security 
flaw in many digital-cash schemes, including E-cash, 
is that somebody who embezzles a bank's private 
key can create counterfeit cash. The cost of this would 
probably be borne by the bank. Of course, this prospect 
makes banks extremely wary. 


9 It will be quite a while before payment services 
make money. At a ] percent margin after clearing, 
BYTE estimates that each service will have to pro- 
cess $200 million per year—far more than the total 
volume for 1994—\to support a data center and cus- 
tomer-service operation. 


9 Time-sharing will make a comeback. Why bother 
to buy, install, and maintain a complex application 
when you can just attach and go? Rent, don't buy; do 
it from your laptop. Payment services will support an 
explosion in creative new information services. 


reconcile them in the banking 


system. This gives it a big ad- 
vantage on the Internet. 

The ACH is a U.S. inter- 
bank mechanism in which lo- 
cal banks submit payments to 
a database and the Federal Re- 
serve transfers the money over- 
night. This is the manner in 
which direct-deposit payroll 
works. ACH transactions are 
inexpensive (less than 15 cents 
each) and can be generated 
by a computer. They will be- 
come popular for clearing on- 
line payments, although ACH 
works only between U.S. bank 
accounts. 

Debit-card networks allow 
an ATM to instantaneously 
deduct money from your ac- 
count and transfer it to anoth- 
er bank as payment. The banks 
pay 50 cents per transaction 
for this. Banks require both a 
physical card and a password 
(known as a PIN) before issu- 
ing payment. When the obvi- 
ous existing security issues are 
resolved, these same networks 
will have the ability to issue on- 
line payments. 

Nothing prevents private 
citizens and corporations from 
maintaining accounts for their 
customers and issuing pay- 
ments from those accounts. 
Most on-line services pay their 
content providers in this way, 
and it may evolve into a sig- 
nificant banking role as these 
institutions offer payment serv- 
ers for their accounts. 


The Mechanics 

of Payment Systems 

An on-line payment transac- 
tion generally involves three 


to the customers. Third-party processors 
provide verification and collection mech- 
anisms for merchants who accept credit 
cards. And international networks, such 
as Visa, connect the processors with the 
banks for collection. This system is com- 
plex, but it's already in place and extends 
nearly everywhere. Charges to merchants 
typically run 2 percent to 3 percent of the 
total transactions made, plus 20 cents per 
transaction. 

Several credit-card processors intend to 
offer their services to merchants on the In- 
ternet. The credit-card system is truly in- 
ternational, able to accommodate transac- 
tions in a wide variety of currencies and 
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parties. The customer pays, the merchant 
receives the payment, and a bank does the 
accounting, making sure that money from 
the customer ends up in the merchant's 
account. [n a peer-to-peer system, users 
can act as both customers and merchants. 
For the purposes of this discus- 
sion, a payment service can act 
like a bank even if it's not , 
legally considered to be one. | 
The customer runs client 
software. This might be a 
WWW browser, such as Mo- “= 


as Netscape or Mosaic with S-HT TP (Se- 
cure Hypertext Transport Protocol); or a 


dedicated payment client. 

The merchant runs merchant software 
on its server to request and process pay- 
ments. In many cases, the merchant soft- 
ware is integrated with a WWW server. 
A payment server is the bank’s POP (point 
of presence) on the network. To execute a 
real-time transaction, the merchant gener- 
ally forwards information to the payment 
server, which authorizes the payment and 
credits the merchant's account. 


Security and Privacy 

Security issues are critically important in 
any digital-payment mechanism. The most 
common way to authenticate a user is to 
ask for a password. Because it’s easy to 
read messages as they traverse the Internet, 
most commercial services encrypt pass- 
words before sending them, using the new 
generation of WWW browsers. These in- 
clude Netscape (which uses SSL [Secure 
Sockets Layer] encrypted protocol) and 
Mosaic derivatives (which use S-HT TP). 

Unfortunately, even encrypted pass- 
words aren't secure if they are used more 
than once. Ultimately users may be forced 
to rely on the use of hardware tokens— 
typically, credit-card-size devices that can 
generate unique one-time passwords or se- 
curely maintain encryption keys. 

To ensure security, financial messages— 
whether they're payments, credit-card num- 
bers, or digital signatures—must remain 
confidential and be impossible to alter with- 
out detection. Most systems currently in 
use maintain some kind of paper trail that 
can be used to check and audit transac- 
tions; equivalent capabilities must be a 
part of any viable on-line payment sys- 
tem. Current cryptographic mechanisms 
can provide these features. 

Privacy is a related but more controver- 
sial issue. In this age of mammoth data- 
banks, many people think that it's time to 
draw the line. Some believe that digital fi- 
nancial transactions should be, in principle, 
just as anonymous as cash transactions 
and that it's nobody's business—certain- 
ly not the merchant's, the bank's, or the 
government s— where people spend their 
money. This goal can be achieved with 
existing digital cryptographic technolo- 
gies, but only some electronic-payment 
systems currently make use of them. 


_ The Internet's First Payment Systems 

| BYTE recently surveyed six different 
commercial systems from Cybercash, 
' Digicash, First Data/Netscape, First 


T —— Virtual, Open Market, and Wave Sys- 
saic; an encrypting browser, such = 


tems. This list does not include what may 
well become the two biggest guns on the 
payment-services battlefield—the joint 
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ventures announced by Visa/Microsoft 
and MasterCard/Netscape. Neither is due 
to be available until late this year, and nei- 
ther is well defined at present. But the six 
services examined here are close enough to 
real-world deployment that a realistic eval- 
uation of their implementations and pros- 
pects is possible. The fundamental fea- 
tures of each system and details on how 
it works are summarized in the table "Dig- 
ital-Cash Systems Compared" on pages 
76 through 78. 


Cybercash 

Cybercash proclaims that “the bank is our 
customer" and anticipates that all its trans- 
actions will be passed directly to a real 
bank. Thus, customers will talk to the bank, 
not to Cybercash, for customer service. As 
this article was being written, Cybercash 
had scheduled a pilot project with Wells 
Fargo Bank for March, with service avail- 
able to the public in May. 

Cybercash software should work well 
as a bank interface by providing a portable 
ATM for home banking. The debit ver- 
sion could prove to be an excellent mech- 
anism for funds transfer, bill paying, and 
peer-to-peer payments. But the initial cred- 
it-card version is less appealing. The cus- 
tomer must enter a credit-card slip for each 
transaction, and there's no mechanism for 
subscriptions. With Cybercash, as with cred- 
it cards, merchants are liable for fraudulent 
transactions. BYTE rates Cybercash as fair 
to good for one-time catalog sales, but only 
fair for information sales. 


Digicash Ensures Privacy 

Digicash is the most radical —and possibly 
the most significant—player in the pay- 
ment-services game. Founder David Chaum 
has invented and patented a form of digi- 
tal cash, called E-cash, that offers privacy 
for the buyer. Says Chaum, “When all pay- 
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fax: (415) 528-4140 
E-mail: sales@mcom.com 
http:/ /www.mcom.com/ 


fax: (619) 282-6567 


fax: (617) 621-1703 
E-mail: webmaster@ 


ments are recorded elec- 
tronically, the notion that 
an electronic payment 
system doesn't have to in- “= 
vade your privacy will be ^ | 
very important, almost a human right." 

The E-cash software is convenient and 
fun to use. As a peer-to-peer payment mech- 
anism that allows individuals to exchange 
payment with anyone anywhere on the 
globe, without paying high fees or giving 
up privacy, E-cash empowers the individ- 
ual. It sounds great, and BYTE believes it 
could work. 

Because no banks have yet signed on 
to the E-cash system, it's difficult to eval- 
uate its suitability. Close attention will cer- 
tainly be paid to its progress. The software 
is currently being tested with play-money 
cyberbucks. 


First Data/Netscape: Business as Usual 
First Data, the biggest U.S. credit-card 
processor, and Netscape Communications, 
one of the hottest commercial vendors of 
WWW software, have teamed up to offer 
credit-card authorization. The mechanism 
is actually a minimum modification to the 
phone-based credit-card payment systems 
now in use. Instead of calling in a credit- 
card number to a merchant, a customer types 
the number onto an HTML (Hypertext 
Markup Language) form, and the client 
takes advantage of Netscape's built-in 
encryption to send it to the merchant serv- 
er. The product is currently in use at Mar- 
ketplace MCI. Both the Netscape server 
and the First Data processing service are 
first class, but the union of these two or- 
ganizations does not add much value. 
Also, the product's requirement of a 
dedicated phone line adds significant 
expense. Merchants with encrypting Net- 
scape or S-HTTP WW' servers can in- 
stall inexpensive card-authorization soft- 
ware, such as IC-Verify, 
for less than $500 and 
work with the credit- 
card processor of their 


T MD f aen com First Virtual choice. Moreover, users 
http://www.cybercash.com/ (800) 570-0003 already send their card 


numbers to merchants. 


Digicash by E-mail: info@fv.com Vis aum k 
Amsterdam, http://www.fv.com/ And, while simple, this 
The Netherlands product's mechanism in- 
uo cse Eu, secon ly n herits all the securit 
fax: +31 20 668 5486 Cambridge, MA n in e security 
E-mail: info@digicash.nl (617) 621-9500 aws of the current cred- 


it-card payment system. 
It's clearly an interim 


Digicash, Inc. openmarket.com 

Palo Alto, CA http:/ /www.openmarket.com/ product, and thus BYTE 

(415) 321-0300 rates its suitability as 
. Wave Systems : 

First Data/Netscape (212) 755-3282 Merchants and cus- 

(800) 638-7483 fax: (212) 755-3436 tomers should instead 


look forward to Net- 


scape’s venture with MasterCard, in which 
MasterCard will place a payment server 
on the Internet. This will eliminate the 
merchant’s need for a dedicated phone 
line. Also, a payment server on the Internet 
will increase security for customers, since 
signed credit-card slips will go directly to 
the payment server for authorization with- 
out revealing customer information to the 
merchant. 


First Virtual: Try Before You Buy 

First Virtual is a unique credit-card pro- 
cessor because of its try-before-you-buy 
approach. The system, already in opera- 
tion, is designed primarily for vendors sell- 
ing information and other "soft" goods. 
The Virtual in the name refers to a unique 
company organization: The principals all 
work in different states, and the phone- 
response and Internet-server maintenance 
are contracted out to companies in yet oth- 
er states. Company principals claim that 
the virtual organization and its simple, vol- 
untary payment system are well suited to 
the decentralized culture of the Internet. 

The First Virtual service is a simple way 
for a merchant to process credit-card trans- 
actions. It requires no special WWW brows- 
er, infrastructure, or merchant processing 
account. And the merchant start-up fee is 
only S10. 

Unfortunately, the system, with all its 
passwords and insistent E-mail, is also 
somewhat inconvenient for the customer to 
use. The payment schedule is uncertain, 
the sign-up mechanism is automated and 
clunky, and the “virtual” concept doesn't 
seem to support a real service organiza- 
tion. For suitability to WWW information 
sales, BYTE rates First Virtual as fair. 


Open Market: Full Service 
on the Web 
Open Market is a start- Mil 
up company dedicated to == 
building Internet stores ' 
and the payment services 
to support them. Its system 
is entirely WWW based and exploits the 
HTTP standard to its fullest. The system is 
currently in operation for internal use by 
the Open Marketplace WWW servers. 

Unlike some other providers examined 
here, Open Market views itself as a ser- 
vice company that's willing to handle cus- 
tomer accounting and billing as well as 
development. Open Market's is the only 
payment server to provide customer ser- 
vice, subscription accounting, charge ag- 
gregation, scalable security, and business- 
to-business accounting. 

The implementation is clever and con- 
venient, with the downside being that the 


AnchorPage Fully Automates 


Concept Extraction And 
Hypertext Anchoring Of 


HTML Documents. 


AnchorPage uses semantic and syntactical analysis to "read" HTML documents and 
extract the significant concepts from them. AnchorPage then builds four Synopsis 
Views of the document and links each view's entries with the corresponding passages 
in the original document. 


This provides your end users with four different methods of referencing the content of 
each document, so they can quickly determine if it has the information they're looking 
for before they invest the time in downloading it. 


The Table Of Contents View presents the overall document headings and 
subheadings in outline form. This allows users to see the overall shape and content of 
the document at a glance. 


The Abstract View presents significant concepts in the order in which they appear 
in the original document. This allows users to view the concepts in the context of 
surrounding ideas. 


The Concept View presents these same concepts arranged alphabetically on the 
basis of the key words they contain. This allows users to search for an important term 
or phrase (e.g., taxes, social security) and immediately see the context in which the 
term is discussed. 


The Phrase View presents an alphabetical list of all the key terms and phrases of the 
document, whether or not they happen to appear within the discussion of a significant 
concept. This view is both briefer and more all-inclusive than all others, and allows users 
to quickly skim for key terms that may point to the information they are looking for. 


Website administrators can offer as many of these options as they choose, along with 
any combination of hypertext jumps linking them to one another and to the original 
document. 


This results in fully referenced, fully linked document content that makes your 
information quickly and easily accessible to your user. 


Internet Demonstrations. To try AnchorPage for 
yourself, visit the ICONOVEX home page on the World 
Wide Web (http://www.iconovex.com]. Or call ICONOVEX 
for more information, 1-800-943-0292 or 1-612-896-5100. 
Or write: ICONOVEX Corporation, 7900 Xerxes Avenue 
— South, Suite 550, Bloomington, MN 55431. 
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AnchorPage Benefits For 
Website Administrators: 


*Fully automatic process, 
from analyzing text to placing 
hypertext links to producing 


Synopsis Views. 


*Fully customizable, both in 
the amount of detail in the 


Synopsis Views you choose to 


present ond in the appearance 


of the final pages. 


*Files can be stored 


anywhere on your system. 


"Documents are 
segmented for faster 


download times. 


*No modification to 
existing website pages is 
necessary. AnchorPage won't 
affect the structure or 


organization of servers. 


*High speed. AnchorPage 
analyzes single or multiple 
documents at very high speed 


without human intervention. 


*Satisfied users make for a 
popular website. Helping 
them find information quickly, 
easily, and reliably assures 


repeated visits. 


DIGITAL- CASH SYSTEMS COMPARED 


Credit- or debit-based? 


Merchant software 


How customer pays . 


How merchant is paid 


How a transaction 
is handled 


Support for small 
micropayments 


Accounting services 
or capabilities 


Cost per transaction 


Risks to merchant : 
and customer 


Security and privacy 


Speclal hardware 


Sultabllity 
for applications 


Probleme 


CYBERCASH 
Credit-based now; debit is planned. 


Cybercash plans to distribute free client software with which the user can 
transmit credit-card charge slips and debit authorizations and view some 
account information, Typically, a Cybercash client runs on the same 
workstation as a. WWW browser. 


The merchant receives a free software library to build and parse Cybercash 
messages. The merchant's Intemet server calls this library to request 


payment. 


The initial Cybercash implementation supports only credit-card payments. 
The customer types a credit-card number into a charge slip that pops up in 
the Cybercash window; this charge slip is forwarded to the merchant's 
credil-card processor. Cybercash also intends to support debit and paer- 
to-peer transactions through Cybercash accounts. 


With credit-card transactions, the merchant gets paid by a participating 
credil-card processor. With debit transactions, money appears in the 
merchant's Cybercash account after a one-day clearing period. 


The customer connects with a participating merchant via a WWW browser. 
When the customer presses the RPAYS button on a form, the merchant 
server sends a message that Invokes the Cybercash software and asks 

for money. A window pops up, asking the customer to either authorize a 
debit transaction or fill out a credit-card form, The client software signs 

and encrypts the form and sends it to the payment server. The payment 
server forwards the information to the merchant's credit-card processor 

(for credit) or to the customer's bank (for debit) for authorization. The 
payment server signs and encrypts an authorization token and sends it 
back to the customer's client software, which sends it back to the merchant. 


Cybercash intends to support large transactions for both hard goods and bill 
payments, as well as debit micropayments for small units of information. 


None. Ali authentication, subscription accounting, and cumulalive billing 
must take place on the merchant's server. Cybercash only clears the 
eventual payments. 


Cybercash charges a fixed fee per transaction, with no percentage add-on. 
For credit-card authorization, the charge is 5 cents, to which the credit-card 
processor adds its customary fee, often 2 percent plus 20 cents. The Cyber- 
cash charge for a debit transaction is 30 cents, with no processing fee. The 
company intends to bring down the cost of Cybercash debit transactions. 


Cybercash accounts earn no interest and cost the customer float. Under 
"card-not-present" rules (similar to those for telephone sales), the 
merchant is liable for fraudulent credit-card transactions. There is currently 
no mechanism for handling disputed debit transactions, so presumably the 
customer assumes all the risk with those. 


The client software includes RSA public-key encryption; the user unlocks 
the private key with a password when the software starts up. The customer's 
bank receives detailed information on each transaction, but a customer can 
remain anonymous to the merchant except for IP address. The Cybercash 
client can be installed as a viewer in the WWW browser; in the future, this 
will allow the merchant to request money through a firewall. The client will 
also use HTTP proxy services to communicate across a firewall. 


None. 


Well suited for home banking and catalog sales. Poorty suited for WWW 
information sales. 


A customer must enter a credit-card slip for every transaction and forgo the 
benefits of subscriptions and cumulative billing. 
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DIGICASH 
Debit. 


Digicash is a peer-to-peer system, so merchants and customers can use 
the same client software that Digicash distributes for free. 


Most merchants need the text-based version of the software so that they 
can integrate it into their Intemet servers. 


The customer buys E-cash from a participating bank. The customer can 
pay with an account transfer or with E-cash recelved from other customers. 
The E-cash client keeps files of encrypted digital-cash tokens (called 

*coins") and provides a graphical interface that allows the client to buy, - 
send, and receive money and review the transaction log. 


The merchant calis the client software over the Internet (technically, the 
client acts as a server} and asks for payment. The merchant redeems 
each E-cash token with a payment server at the issuing bank, which 
transfers money to the merchant's account. All payments are final; the 
merchant need not budget for challenges. 


The customer buys E-cash coins for his or her digital wallet and then 
starts a WWW browser or other Internet software. When a merchant ` 
wants payment from the customer, the merchant's server sends a pay- 
ment request to the client saftware. The E-cash client software pops up, 
the customer approves tha payment, and the client software sends 
E-cash coins to the merchant. The merchant then connects with the bank 
payment server and sends the coins to the bank, The bank checks the. 
note numbers and signature, redeems them by transferring money to 
the merchant, and sends back a verification message. It's possible for 
the E-cash client software, running in a tiny window, to have a policy to 
authorize transactions automatically. 


Yes. 


Digicash provides no accounting. By collecting receipts, and possibly by 
auditing the redemption of notes, however, a business can impose 
accountability on E-cash. 


Digicash is a development company, not a payment-services company. 
It will charge the banks that sell E-cash some type of licensing fee, al- 
though details are still unknown. Customers and merchants will pay a 
transaction fee to the bank. As a pure debit system with no collection 
problems, E-cash should be noticeably less expensive than credit-card 
clearing. 


Lost or stolen E-cash can't be recovered, nor can payments to un- 
scrupulous merchants, Because a note is untraceable, all notes in 
circulation must be voided if the issuer's key is embezzled. The customer 
gets a signed receipt from the merchant, but payment Is final and cannot 
be reversed If the merchant fails to deliver, The customer loses the float 
with E-cash. 


A customer can remain anonymous to the merchant except for 

IP address. A client creates notes with a random note number and 

an amount, and a bank signs them. When a bank gets a note for re- 
demption, it checks for a valid signature and an unredeemed note number. 
Neither the bank nor the merchant knows who bought a particular note, 
but the customer can go to the bank and find out who redeemed the notes. 
This is known as one-way HTTP privacy. The current technique doesn't 
work through firewalls. Digicash plans to offer its own proxy software. 


None. 


Target market is information sales. E-cash is efficient for small transactions 
and is well suited for transferring funds. Governments have valid concerns 
about the use of E-cash for money laundering, gambling, and other 
prohibited activities. 


No bank has yet stepped forward to sell E-cash, 


OPEN MARKET 
Credit. 
The Open Market payment server works with any WWW browser. 


The merchant integrates functions from Open Market into its WWW server. These functions 
create payment URLs (uniform resource locators) for forwarding to the payment server. 
Open Market also sells its own S-HTTP server, which works with its payment server. 


Currently, the customer must pay with EE Open Market intends to support direct 
corporate billing as well. 


The ACH (Automated Clearing House) transters payment to the merchant's account. 


A transaction begins when the merchant server sends the customer an HTML (Hypertext 


Markup Language) document containing a button with a payment URL. This URL contains 


the payment server's address, an item description, the merchant's name, the price, and 

a secret key signature. When the user presses the button to invoke the payment URL, it 
goes to the payment server rather than to the merchant. The payment server then begins 
an authentication dialogue with the customer. When the payment server finishes authorizing - 
the transaction, the server issues a redirect to the customer's browser, instructing it to 
contact the merchant server with an authorization URI The merchant server then releases 
the product. 


The Open Market server will aggregate small transactions into $35 credit-card charges, 
making it suitable for low-value information sales. 


The Open Market payment server intends to offer authentication, subscription verification, 
and the purchase and verification of temporary subscriptions. Open Market intends to offer 
business-to-business direct billing in the future. 


Merchant costs are 3 percent plus 20 cents per transaction, plus setup fees. 


The merchant assumes the risk of fraud. 


Asks for passwords and other information, so an encrypting browser is recommended. 
Open Market currently supports S-HTTP encrypting browsers. Open Market receives 
detailed information on each transaction, but a customer can remain anonymous to the 
merchant except for IP address. 


None. 


The system is intended for sales of both hard and soft goods. 


The user must interact with the payment server on every transaction. 


WAVE METER 


Debit. 


Requires dedicated software for browsing Wave-encrypted information. The 
software uses the Wave Meter API to perform decryption and metering 
appropriate for the application. 


The merchant designs custom applications software using the Wave API. 


Customers “buy” money in advance by starting a communications program 


and entering credit-card information. The communications program calls Wave — 


Systems and downloads credits to the Wave Meter chip. 


When a customer calls up Wave Systems to get more credit, the Wave Meter 
chip downloads usage information, and Wave Systems pays the merchant. 


- When the customer wants to use a particular Rem, the browsing software 
performs a transaction with the Wave Meter, which retrieves a secret key and 
s subtracts money from the credit accumulator, The processes of charging 
(0E ean eo be ian ome 


There is no per-transaction charge, so the Wave Meter is suitable for small- 
valued transactions. 


The Wave Meter has counters and clocks for subscriptions and can meter 


- software rentals. A planned Novell NetWare server-based product will 


consolidate bills for all LAN users, with individua! credit limits and client bil-back 
codes. This will be especially useful in law firms. 


Wave Systems charges the merchant a negotiable rate, currently 20 percent to 
40 percent of the total revenue. 


The customer “buys” money in advance and loses the float. Losses are bome 
by both the customer and the merchant If a machine goes out of service before 
the customer uses up the credit in the Wave Meter, the customer loses, If the 
customer stops using the service or the machine, or if communications fail, 

the merchant loses the revenue to Wave Systems. 


Wave Systems keeps a detailed record of all transactions. This information can 


be distributed to the merchant. 


A Wave Meter must be installed on a local machine or on a local Novell NetWare 
network. 


Target market is pay-per-use information distribution via encrypted CD-ROM, 
satellite or FM broadcast, and daily downloads. Also suitable for software 
distribution; enterprise licensing; and pay-per-play, CD-based games. 


Expensive, complex, and not competitive with central payment servers. 
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DIGITAL- CASH SYSTEMS COMPARED 


Credit- or debit-based? 
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Merchant software 


How customer pays 


How merchant is paid 


How spuna 
k b handled 


Support for small 
PM 


Accounting services 
‘oF Feapabilites 


Cost per transaction 


Risks to merchant. 
nd DM: 


Security and privacy 


‘Special hardware 


FIRST DATA/NETSCAPE 


Credit. 


The customer must have the encrypting Netscape WWW browser, 


p MES as Oe aaron an aa uer odo 


commercial use. 


Merchants must have the encrypting Netscape Commerce Server 
($5000) and First Data interface software. With the current impie- 
mentation, the merchant must run a dedicated phone line to First Data's 
processing center, which costs several hundred dollars per month. 


A credit-card charga is assessed for each transaction, 


The merchant gets a normal bank transfer from First Data. 
The merchant makes up an HTML form that contains information about 


_ the transaction. The customer enters a credit-card number on the form 
- . and returns it to the merchant's server with Netscape’s built-in encryption. 
A script running on the merchant's server forwards the credit-card. 


information (as a standard authorization transaction) over a dedicated 
phone line to First Data's credit-card-processing center. When the 
eld Lah then rest Hena transaction pras EE 


No. 


Additional modules in the Netscape server, which are announced but - 
not yet available; should provide subscription accounting and biling. < 


Costs are identical to the merchant's existing card-not-present 
processing fees. 


The merchant assumes all risk. — 


Uses secure HTTP with Netscape. The Netscape server provides 
password-based access restrictions. There is no privacy; the merchant 
receives all the customer's purchase and credit-card information. 


None, 
Suitabillty for applications 


Well suited for catalog and subscription sales. 


- Poor sécurity Tór users; experisive for merchants. -` 


FIRST VIRTUAL 


Credit. 


No special software is required. Interested parties can use any 
WWW browser and E-mail reader with First Virtual. To sign up for 
an account, users call an automated telephone center that fakes 
their credit-card information. 


The merchant must integrate a set of free communications routines 
with its server. 


The customer can pay via credit card or via ACH transactions, 
which are authorized when avoided check Is sentin. — 


The merchant gets paid via an ACH transfer to its bank account. 


The merchant initiates a transaction by displaying a WWW form 
that asks the customer for his or her unencrypted, unsecured 
password. The merchant software forwards the password and a 
description of the transaction to the First Virtual payment server. 
The customer then receives E-mail from First Virtual asking for : 
authorization. The customer can reply with Yes, No, or Fraud. If the 
client replies No, he or she isn't billed, but a high percentage of No 
responses gets the customer kicked off the service as a freeloader. 


- Af the customer replies Fraud, he or she does not get billed. How- 
. ever, his or her account is then deactivated, and he or she must 


call to obtain a new password. 
No. 


None. 


First Virtual charges the merchant 2 percent plus 29 cents per 
transaction. 


The merchant assumes all risk. For this reason, First Virtual — — 
suggests that the service is most suitable for information sales, 
where the cost of distributing nonpaid products is negligible. 


First Virtual receives detailed information on each transaction, but 
the customer can remain anonymous to the merchant except for 
his or her IP address. 


None.. 


Target market is sales of software, low- to moderately priced 
information, and information subscriptions. 


The payment schedule is uncertain, the sign-up. mechanism is. 


. automated and clunky, and te tuali Concept dosan teoer to 


support a real sérvice organization, 


customer must interact with the payment 
server on every transaction. BYTE rates 
this product's suitability as good. 


Wave Systems: Like a Vending Machine 
Wave Systems' Wave Meter, now in beta 
testing, represents a totally different, hard- 
ware-based approach to digital cash. It in- 
cludes a chip that you install in your com- 
puter. You download money to the chip, 
which then meters it out as you spend it. 
Wave Systems, a five-year-old public 
company, was founded by Peter Sprague, 
chairman of chip maker National Semi- 
conductor. According to Sprague, “we fol- 
low the vending-machine model." The 
Wave Meter can be used to sell informa- 
tion, software licenses, or software time. 
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The Wave Meter is also good for me- 
tering and unlocking information that ar- 
rives on encrypted one-way media, such 
as CD-ROM and satellite or FM broad- 
cast. But the complex Wave Meter sys- 
tem is not competitive with central pay- 
ment servers, and therefore BYTE rates 
its prospects and usefulness as poor. 


Winners and Losers 
These six systems take a wide variety of 
approaches. As mentioned earlier, each 
has applications where it's especially well 
suited, but each also has its limitations and 
may not work so well for other purposes. 
Furthermore, these digital-cash systems 
are quite literally in their infancy. None 
has enough of a track record to guarantee 


its future. And we have yet to see what 
some of the important players, including 
the major credit-card organizations, plan 
to do. Finally, the evolving nature of com- 
merce on the Internet also means that a 
system that works now may become im- 
practical next year. 

These are all serious obstacles that dig- 
ital-cash systems must overcome. But we 
can be certain that good solutions will in- 
deed appear. After all, the cyberspace com- 
munity needs to get on with business. Bl 


Andrew Singleton is president of Money.Com 
(Cambridge, MA), a provider of financial 
information services on the Internet. You can 
reach him on the Internet at andy payment 
.com or on BIX c/o "editors." 


If You Think Vivid Clarity 
Sounds Underpriced, Si A0 
Youll be Absolutely 
Overwhelmed When 
You See What A 


Developers Dream 
It Is. f Y 


Tired. Tired. Tired. Of no iterative The first 5000 copies are going for Hey, we're not asking for a big com- | 
development for client/server. Of the let’s-get-acquainted price of $149. ^ mitment here. Try Vivid Clarity for 30 — 
weak prototyping. Of complex data No kidding. That's all. For all of this: days. If you don't go bonkers over it, - 


organizing tools. We know you are. Easy, rapid visual modeling send it back. At $149, the 

We've been there. * User views prototype prior to coding going to kill us. 
That’s why we decided to do some- — eUser modification without re-coding "i it tak d E ume your order 

thing about it. Create Vivid Clarity. *Automatically generates prototype 

So you can do something about it. in PowerBuilder 

Order Vivid Clarity. Completely configurable DDL 


generation 


Generates to/Ree gineers 
Oracle, Sybase, ODBC 
OLE automation-fully open 
* Object Gallery-b morte 
executable and reusable object: 


e Windows based 


*Functionally rok 
EN easy easy | 
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WE'D LIKE TO EXPOSE YOU TO 
THE NEXT-GENERATION OF 


PC CLIENT/ SERVER COMPUTING. 
FOR FREE. 


(SEE BOTTOMLINE FOR DETAILS.) 
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DowNLoAD Oracte WonkcnouP/ 2000 OFF THE INTERNET AND TRY IT FREE FOR 90 DAYS. 


Oracle Workgroup/2000isthe ^ applications ^ e day trial or 
one thing you need to build a easier than register for our 
PC-based client/server system. ever before. — free seminar. 

To fest drive Workgroup/2000, just log 
on. htip://www.oracle.com/ 
With powerful and easy-to-use But we're not asking you to take — http://www.oracle.com/ 


Oracle Workgroup/2000" 


» » databases, our word for it. We're ready to 
| ^ includes: 
i * Oracle7 Workgroup Server™ 


* Personal Oracle7" for Windows 
Proof that you can. middleware prove it. Log onto Oracle’s Web * Oracle Objects" for OLE 


And coming soon: 
* Oracle Radio Agents" 


* Oracle P Obiects" 
and tools, Oracle Workgroup/2000 page and download Oracle ena UEM 


makes building and installing Workgroup/2000 for a free 90 IX ACLS 


H you can't access the Nef, call 
1-800-492-9870 ext. 4981 for a 
free’ CD ROM of Workgroup/ 2000. 
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What Makes HASP 
the Best 
Protection Qm 
Your Software 
(an Get? 


* Aladdin's HASP has helped us increase our revenues by providing 
us with extremely reliable and user-friendly protection for our 
software. In addition, Aladdin's service and technical support are 
simply first class." | 

Frank LaMonica, Chairman, Vibrant Graphics 


“Quark/QSS has chosen HASP and MacHASP to protect 
QuarkXpress? in our most demanding markets, because we believe 
that Aladdin's products meet the high standards of reliability, 
compatibility and security required for these markets." 

John MacMonagle, Purchasing Manager, Quark/QSS 


= MacHASP™ - The Professional Software Protection System for the Macintosh 


“Aladdin’s HASP gives our customers the key to protecting their 
investment in software development." 
David Assia, CEO, Magic Software Enterprises Ltd. 


“We have been most impressed with the quality of the HASP keys, 
as well as with the excellent support provided by Aladdin. We have 
tried a number of protection methods, but for ease-of-use, cost, and 
reliability, we keep coming back to HASP.” 

Jeremy du Plessis, Director, Indexia Research 


© Aladdin Knowleage Systems Ltd. 1985-1995 (4.95) Mac & the Mac OS logo are trademarks of Appie Computer, inc., used under license 
ut 
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Since 1984, thousands of leading developers 
in over 60 countries have chosen HASP to 
protect their software. Why? Because HASPS 
security, reliability, and ease-of-use led them 
to a simple conclusion: HASP is the most 
effective software protection system available. 


LISTEN TO THE EXPERTS: ua 
- In all the products we tested, except the HASP, | 
we could see through the encrypting and — 
questioning procedures... and crack them. — — E 
CT Magazine (Germany) - 
MemoHASP: ...of all the protection devices tested 
is without any doubt, the one which combines 


the best features. 

TO ME PCompatible (Spain) 
Trying to crack a program... that was protected 
utilizing all of HASP's features - is like searching _ 


for the Holy Grail. 
Micro Systems (France) | 


PC dongles... come with varying. ‘claims as to 
their transparency. The majority suffer from. 
problems when a printer is connected. the 

HASP-3 is not affected... 


Program Now (UK) | | 
Of all keys tested, HASP is the most ambitious 
one... the quality of HASP manufacturing Seems - 
excellent PC Compatible (France) | 
MacHASP is an optimal protection method, for 


the programmers... and for the users... | 
Bit Magazine (aly) 


Software piracy is costing developers over 

$12 billion a year in lost revenues. To date, 
over one million HASP keys have been used to 
protect billions of dollars worth of software 
worldwide. 


Call us today to find out how HASP can help 
increase your revenues, 


1-800-223-4277 


The Professional's 's Choice 


North Aladdin Software Security Inc. 
America Tel: (800) 223 4277, (212) 564 5678 
Fax: (212) 564 3377 
E-mail: sales@hasp.com 
Intl Office Aladdin Knowledge Systems Ltd. 


Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: aladdin@aladdin.co.il 


United Aladdin Knowledge 
Kingdom Systems UK Ltd 

Tel: 01753-622266, Fax: 01753-622262 
France Aladdin France SA 


Tel: 1 40 85 98 85, Fax: 1 4121 90 56 
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m Greece Unban 1 6656320 m italy Partner Data 2 26147380 m Japan Athena 3 58 213284 m Korea Dae-À 2 B48 4481 = Mexico SiSof| 5 5439770 

ROO. M "OS eNew Zealand Trang 4 5656014 m Poland Systhern 61 490273 s Portugal Futurmatico 1 4116269 m Russia Aladin F.D. 095 9230588 

E ac m South Africa D Le Roux 11 886 4704 æ Spain PC Hardware 3 4423193 a Switzerland Opag 61 7169222 mTalwan Teco 2 555 9676 m Turkey Mikrobeta 312 467 7504 


PETER D. VARHOL 


friend of mine is search- 
ing in vain for the Zen of 
Windows. He seeks a way 


to magically fit together all the indi- 
vidual and often disjointed pieces of 
Windows programming into a coher- 
ent whole. This enlightened pro- 
gramming model would yield an in- $ 
tuitive feel for Windows applications | 
design. APIs would be simple details E 
that you look up as you need them. 
His search has been futile because 
the Windows programming model is 
fundamentally inco- 
herent. He'd have far 
more luck if he turned 
his attention to Pho- 
ton, the new window- 
ing environment for 


Tired of 
hard-wiring 


QNX, where coher- | Windows for 
ence is as natural as . 
the air on Mt. Fuji. | multiple 
P i - 
hoton gives devel processe s? 


VERLIN MILLER © 1995 


control over how 


processes respond to 


opers a great deal of | 
Photon lives 


^ " : | passing OS that doesn't 
events. Best of all, this for event-driven applications for PDAs, distinguish between lo- 


control 1s built into the cal and remote mes- 


architecture rather process control, and data acquisition. | sages. This is one feature 
than being something | that makes it an excel- 
that a developer must = | i Tent distributed OS. 

add, as in Windows. The Photon windowing model depicts Photon is built on these same principles. The Photon micro- 


processes and events that programmers must take into account kernel is a resource manager that creates a graphical event space 
when developing applications for a windowing system (see the and manages regions and events in that space. The Photon micro- 
text box "The Photon Architecture" on page 84). This type of kermel is about 24 KB of code plus 40 KB of data. Extra com- 
control is important for specialized applications ranging from a ponents, such as shared libraries and drivers, might increase the 
handwriting-recognition program for PDAs (personal digital as- amount of code and data to about 250 KB. The Photon Window 
sistants) to applications for data acquisition and process control Manager adds 24 KB of code and 48 KB of data. 
devices. In addition to Photon, QNX offers as an option a full X11R5 
Photon is an optional module for QNX, a Posix-compliant implementation of the X Window System, with the Motif window 
real-time OS (see "QNX Forges Ahead," October 1994 BYTE). manager, scalable fonts, and font server. X uses the QNX message 
In about 650 lines of code, the 10-KB QNX microkernel performs passing for communication between QNX kernels and uses 
IPC (interprocess communications) locally and over a network, TCP/IP for communication with other X servers.) 
process scheduling, and interrupt redirection. You need only QNX runs its device drivers as user processes, which means you 
about 14 system calls to access these services. QNX is a message- can dynamically load drivers when you need them. For example, 
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The Photon Architecture 


various processes respond to the same events. This control is a 
characteristic of Photon's architecture rather than being some- 
thing that a developer must add. The Photon microkernel is 
also compact: about 24 KB of code plus 40 KB of data. 


li hoton is not just another GUI. It is an event-driven sys- 
M tem that waits for the user (or sometimes the system) to 
send a signal; it then redirects the signal to the appropriate pro- 
cess or processes, Photon developers control whether and how 


Process Regions 
Application processes own 
regions that enable applications 
and device drivers to interact 
with the Photon event space. 

Applications and drivers differ only in how 
they respond to and generate events. 


Every region has two properties that 
determine how it responds to events— 
sensitivity and opacity: If a region is 
sensitive to an event, the process that 
owns the région collects a copy of the 
event. If it's insensitive, the event is 
ignored, ‘lf the region is. opaque, the event 
Is. Clipped, or possibly changed in some 
manner (See the “Clipped Regions” icon). 
If transparent, the event passes through 
the region unaltered. 


A region may be both sensitive and 
opaque, which allows the owning process 
to act as a filter. Such a process might 
collect à connected sequence of pen 
events: After a touch pen writes a word, 
the process performs handwriting 
recognition and then generates the 
equivalent keyboard events inthe event | 
space, Apple's Newton does handwriting | 
recognition, but not with such a coherent 
model of operation. 


. Clipped Reglons | 
-.— As an event travels through | 
- A coordinate space, a part of 
|. it may be clipped off by the 
| opaque region of another process. 
| | The unclipped part continues through 
| the event space. This means the 
| region modified the event In some 
way. For example, a draw event 
travels through the event space and 
arrives at a graphics driver. Only the 
unclipped portion of the event will be 
drawn on screen. 


User-generated events begin at the 

user interface and travel to the root 

| process. Events generated by data 
acquisition devices and other outside sources 

begin at the process collecting them and travel 

to the user or to another process. Events may 

intersect with any process region. 


Why the Photon Programming Model Is Important 


84 


t makes windowing programming and windowing behavior 

i more consistent by depicting the behavior of processes and 
events important to programmers. By contrast, the Microsoft 
Windows programming model is less coherent. À process (each 
individual window) doesn't normally receive an event unless it's 
the active process (the one closest to the user). If you want 
other processes (other windows in the same application) to re- 
spond to events, Windows requires you to find a way to do this. 
The active window may collect an event and then pass it on to 
other windows, like prospectors panning for gold. If the first 
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prospector (the process) finds a gold nugget, he or she keeps it; 
if it is fool's gold, he or she throws it back into the stream for the 
next prospector. Implemented in a process-by-process manner 
in Windows, this type of solution is natural behavior in Photon. 

Event control like this is important for a handwriting-recog- 
nition program in a PDA or for data-acquisition and process-con- 
trol applications. For example, you might want a user-initiated 
event to change the visual image of an instrument control and 
also have that event let a process-control driver send a signal to 
an electronic control. 


|| Event initiators 
» Keystrokes 
* Mouse or touchscreen 


«Mouse or touchscreen pointer 


processes and events reside. 


-— 
<5 


button input J 


movements 


 *Boundary.crossings (moving à 


window to the foreground or 
background) | 


-e Drag operations (cut, 


copy, and paste) 


"Drawing functions 


| j EN Device Drivers 
EE These are the enablers of events 
! | in Photon. Mouse and keyboard 
EXE drivers are Input drivers: the graph- 


ics driver is an output driver. Device drivers 
run as user programs, which makes it pos- 
sible to dynamically load drivers when you 

require them, You can have multiple drivers 


Programmer's Notes 


p> cerning for Photon centers on 
initially positioning a region, telling 
the Photon microkernel which types of 
events are relevant to the region and then 
dispatching based on the event received. 
Photon consists of a single X Window 
System-like API. The API may consist 
of four separate libraries: graphics; a Pho- 


running n the same coordinate space, For 
example, multiple graphics drivers can dis- 
play different portions of the visual output: 
on different screens or even screens on 
other computers.on a network, With Pho- 
ton, you could drag an application from the. 
screen of a desktop computer to the screen 
of a PDA. 


ton Window Manager, which is optional; 
AppBuilder, a visual C-code application 
development environment; and widget, 
the user-interface component. The win- 
dows manager can automatically control 
windows and regions created by applica- 
tions. The window manager creates icons, 
and resizes and repositions process re- 
gions within event space. 


ms Photon and X may require a mouse driver, 


and X may need to access a CD-ROM 
drive. To load these, you simply type 
Mouse msoft </dev/serl for a Microsoft 
serial mouse, and Fsys.Aha4scsi for an 
Adaptec-compatible SCSI CD-ROM drive. 
The drivers load into user space, find the 
devices, and make them available to the 
system. Running drivers in the user space 
provides MMU (memory management 
unit) protection for user processes. Also, 
you can use a full screen source code de- 
bugger to debug device drivers. You might 
think that running device drivers in user 
space causes unacceptable performance 
penalties, but we haven't noticed any prob- 
lems with the QNX applications we have 
built. 

Photon is remarkably easy to install for 
a Unix-like product. We just loaded the 
requisite drivers from the command line, 
called the install program on the floppy or 
CD-ROM drive, and launched the pro- 
gram. Because QNX runs everything as a 
process, we only had to rebuild the kernel 
when we upgraded the base OS. 

How easy is Photon to use? The first 
time we used Photon, its application- 
builder module wouldn't launch. But after 
taking à quick trip through the Photon doc- 
umentation, we discovered that we had to 
run Photon in Super VGA modc. We then 
simply returned to the QNX command 
line, ran the Super VGA driver, and re- 
turned to Photon. 


Windows for the Masses 
If programmers use the Photon model de- 
picted at left, there should be no question 
about the behavior of their process in re- 
sponse to events. Furthermore, program- 
ming becomes more straightforward be- 
cause the model is consistent and easily 
extensible without much effort. Our ex- 
perience with Photon backs that up: We 
wrote a resource-scheduling application 
in only about 100 lines of code. 

While it is natural to compare Photon to 
a general-purpose windowing system like 
Windows, the comparison may be a poor 
one. Photon is not designed for general- 
purpose use, and it has fewer APIs than 
Windows or other known systems. The 
Photon event model may not be widely us- 
able in general-purpose computing. Imag- 
ine a transparent process that automatically 
passes mouse-clicks through to other appli- 
cations. Without controlling or even know- 
ing about the behavior of all running ap- 
plications, such a process can wreak havoc. 

Photon is designed for an application 
environment that is more controlled than a 
Windows application environment. A Pho- 
ton programmer of onc process should know 
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nes what other processes are 


Get That Data 


hoton can be useful for real-time display of data 

in data acquisition applications and for process 
control. Using the AppBuilder visual-application de- 
signer, you can write an application that intercepts events 
coming in asynchronously and displays them graphi- 
cally in any desirable fashion. 

Because the default QNX scheduler lets you schedule 
real-time events, data acquisition can be real time. (If you 
don't like the default scheduler, you can write your 
own— it runs in user space). Photon is capable of up- 
dating the display faster than the display’s refresh rate. 
This is a waste of CPU cycles, because it has to wait for 
the display to update before you can see any changes. 
Thus, it makes sense to constrain Photon data acquisition 
events to correspond to the display refresh rate (e.g., 
72 Hz). 

Process control can work in reverse. As data comes in 
and is displayed, events can be generated in the other 
direction. You can generate a touchscreen or light-pen 
pointer event, to which a control process is opaque. The 
control process translates the light-pen event into an 


appropriate control signal, which Photon then trans- __ 
mits out through a port to an instrument that can 
respond to it. 


Fractal Compression™ — 120:1 


running under the win- 
dowing system. Therefore, 
events forone process will 
not be mistakenly inter- 
cepted by others. 

But the behavior of pro- 
cesses in Photon defaults 
to the opaque value of the 
opacity property (see the 
"Process Region" icon on 
page 84), so under normal 
circumstances, it behaves 
like Windows or X (Pho- 
ton defaults to Motif win- 
dow manager). 

If you want to do some- 
thing unusual, you have 
to adjust the properties of 
the processes. For exam- 
ple, in a process control 
application, you might 
want a series of different 
processes to simultane- 
ously receive the same 
mouse-click signal. In this 
instance, you probably 
don't also want to run 
Photon as a general-pur- 
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Genuine Fractal Quality 


pose windowing system. 

Photon need not run on the same sys- 
tem as its processes. Some developers are 
even running Photon under Windows on 
separate systems simply by passing pro- 
cess events to and from the Photon man- 
ager, which runs as a Windows process. 

Photon uses a coherent model of process 
interaction in an event-driven environment. 
If your benchmark is Windows or a general- 
purpose windowing system, you can appre- 
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real-time 
systems. As Photon develops, we may see it 
appear on more desktops as an alternative 
windowing system. W 


Peter D. Varhol is chair of the graduate com- 
puter science department at Rivier College in 
Nashua, New Hampshire. You can reach him 
on the Internet or BIX at pvarhal@ bix.com. 
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CD-ROM publishers—get Ihe blg picture! Genuine Fractal Quality 
Compress PC images down up in seconds—no special Fractal Compression? from "MProve your image. Call 
to 1% of their original size... ^ hardware required—with Iterated is the quality today for a free demo disk. 
Maintain image quality...Get Fractal Compression?" compression technology. Call (800) 437-2285 now! 

fast decompression. See for (+1) (404) 840-0310 

yourself how a major pub- Let's discuss detalls. improve your Image. Call today. Fax (+1) (404) 840-0806 

lisher puts over 10,000 No artifacts, no pseudo color, Join Microsoft, Grolier 

images on a CD-ROM. no Gibbs effect. High image and other powerhouse 

High quality images come quality at any resolution. CD-ROM publishers. Let M iterated Systems 


“WE SELECTED FRACTAL TECHNOLOGY AS THE BEST OVERALL MIX OF COMPRESSION, IMAGE QUALITY AND SPEED." 
—MicnoSOFT MULTIMEDIA PUBLISHING GROUP 
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YOU CAN USE A SPREADSHEET 
TO ANALY ZE DATA. OR YOU CAN 


Introducing Cornerstone for Data Analysis: New Tools for Expanding Needs, a special report from the 
Windows. The fastest path to the Seybold Group. For your Kit, call 1-800-331-2266 or fax the coupon 
answers you need. today. And an AD Gp AD | 

A spreadsheet wasn't designed for pick up the - a 
exploratory data analysis. So its not — pace of your GET MOVING! 

the quickest and easiest way toturn data analysis. 


to 1-508-429-8395. Email: Cornerstone@bbn.com. 


Rush me my free Data Kit! Fax this completed coupon — | 
data into information. 


and present — all in Cornerstone's " 

integrated environment. Cornerstone for Windows, 

however, gives you the power ] ee 
to swiftly access, analyze, visualize and present data. All in an inte- ' | TIE — — COMPANY 
grated environment that delivers the answers you need - faster © | | omor — ——————————— 1 
and easier than any spreadsheet can. í—————— 
i . E STAI ZIP 

BEN Corsecsone™ To get things moving, send for ` 

your free Data Kit. Its got details on HONE " FAX - 

Cornerstone, user application stories and | Call BBN Software Products 
NN —— 800 331 2266 ext. 130 


v 


© 1995, BBN/Cornerstone Software Products Corporation. Cornerstone is a trademark of Bolt Beranek and Newman Inc. Windows is a trademark of Microsoft Corporation. 
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ZEOS Can- 
Ship Today! 


Tired of waiting and waiting for your new PC? Wait no more. With our special Computers Now!® program many of our 
award-winning and most popular packages can be shipped the same day you call. 


It's As Easy As: Buy With Confidence 
Choose the ZEOS system package you want. Not only are you getting a ZEOS PC fast, you're getting a 
(A sampling of what's available is shown.) fast PC. ZEOS has earned dozens of top industry awards for 


power and performance, besting the competitors time and 
time again. With an awesome price, ZEOS computers are 
your best value. 

That's not all. ZEOS gives you the best sup- 
port in the business—for an even better value. 
Our Guarantee To You: Infact, ZEOS has earned seven PC Magazine 

If we accept your order for immediate Readers’ Choice for Service & Reliability awards. And 


For same day shipping, call ZEOS at 800-554-5226 
before 1 p.m. Central Time, Monday—Friday. 


Upon credit approval, we'll ship your system 75e 
same day you order!* 


shipment and fail to ship your system ZEOS was the first to provide 24-hour toll-free technical 
under the conditions outlined, we will ship it support—365 days a year—for quick and accurate answers to 
at our expense as soon as it is ready.* all your technical questions. 


To order your high-performance PC, call a ZEOS Systems 


m = 2p 
Need A Bigger Monitor? Consultant today at 800-554-5226. 


We can upgrade your Computers Now! desktop or vertical 
system with a larger monitor—and still ship it the same day 
you order!* 


Pantera" 
486DX2-66 
$1645 Pantera™ 
Pentium-60 Pentium-60 £ 
$1895 $2095 Pantera?" 
Pentium-75 Pentium-75 Pentium-75 
Package #2: Discovery MM: [i — Top Gun: —— 
» 8MB RAM >> 8MB RAM > 8MB RAM, 256K SRAM cache 
> 850MB local bus IDE hard drive » 528MB local bus IDE hard drive > 850MB local bus IDE hard drive 
> 4X CD-ROM drive, 35" 1.44MB floppy drive > 4X CD-ROM drive, 55" 1.44MB floppy drive > 4X CD-ROM drive, 3.5” 1.44MB floppy drive 
> Diamond Stealth 64 PCI local bus graphics card with » Stereo sound card and speakers > 14,400 bps send/receive fax modem 
IMB DRAM > 14,400 bps send/receive fax modem > Diamond Stealth 64 Video PCI local bus graphics card 
> 14” SVGA color monitor > Diamond Stealth 64 PCI local bus graphics card with with 2MB VRAM 
> 6-bay desktop case 1MB DRAM > 15" SVGA color monitor 
> MS-DOS 62, Windows for Workgroups, Microsoft Mouse » 14”SVGA oi monitor > 6-bay des 


ktop case 
> 6-bay > MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 
> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse > Lotus SmartSuite 
> Lotus SmartSuite 


“Orders must be for Computers Now! configurations; we've Usted just a sampling here. Since we continuously update this list of configurations, please call to confirm your system is on the list. ee ies ERE E m 
available as long as monitors remain in stock. Other ZEOS systems and configurations take slightly longer — about a week. Credit cass are subject to authorization. Orders mast be received by 1 p m. Cenal Time, M- 


Mates c emos n S 7 ei emer rae gini Prices do not inchude shipping. All products and company names are bradenrarks or 


registered 
Respective ZEUOS and Contenda are registered trademarks; Compiters Now! 1s 2 registered ——————————— HB 
Minneapolis, MN 55413 USA. Micron Electronics, Inc. is a publicly traded company (NASDAQ symbol: MUEI). BYT-9506 


Pantera™ 


486DX2-66 Pentium-75 
$2145 $2545 
Pentium-75 Pentium-90 
$2445 $2745 
Pentium-90 Ex xr zh : -  Pentium-100 
; $2595 i — | $2895 
Package #3: 
> 16MB RAM > 16MB RAM, 256K SRAM cache 
> IGB local bus IDE hard drive > 1GB local bus IDE hard drive 
> 4X CD-ROM drive, 35" 144MB floppy drive > 4X CD-ROM drive, 35" 1.44MB He oi 
> Diamond Stealth 64 PCI local bus graphics card with > Diamond Stealth 64 Video PCI local bus graphics card 
IMB DRAM with 2MB VRAM 
> 15" SVGA color monitor » 15” SVGA color monitor 
> 6-bay desktop case > 6-bay desktop case (Pentium-75) 
> MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 10-bay vertical case (Pentium 90 & 100) 
> Lotus SmartSuite > MS-DOS 62, Windows for Workgroups, Microsoft Mouse 
» Lotus SmartSuite 


Pantera™ 
Pentium-90 
Pantera" $3695 
Pentium-75 Pentium-100 
$2995 $3845 
. Pentium-90 Pentium-120 
$3145 $4145 


Best MM Supreme: 


> 24MB RAM, 256K SRAM cache 


Best MM: | 


> 16MB RAM, 256K SRAM cache 


>» 850MB local bus IDE hard drive > 1.2GB local bus IDE hard drive 

> 4X CD-ROM drive, 35" 1.44MB floppy drive > 4X CD-ROM drive, 35" 1.44MB floppy drive 

> Stereo sound card and » Stereo sound card, high-power w/ subwoofer 

» Diamond Stealth 64 Video PCI local bus graphics card > Diamond Stealth 64 Video PCI local bus graphics card 
with 2MB VRAM with 2MB VRAM 

» 17" SVGA color monitor > 17” SVGA color monitor 

> 10-bay vertical case > 10-bay vertical case 

> MS-DOS 62, Windows for Workgroups, Microsoft Mouse > MS-DOS 6.2, Windows for Workgroups, Microsoft Mouse 

» Lotus SmartSuite » Lotus SmartSuite 


EE — DX4-100 — 
$2995 
Package #3: 


Package # 


> 8MB RAM 

> 528MB IDE hard drive 

» Internal 35" 1.44MB floppy drive 
> 14.4 PCMCIA fax/modem 


» 8MB RAM 
> 350MB IDE hard drive 


>» External 35" 1.44MB floppy drive 
> 14.4 PCMCIA fax/modem 


>» 79" dual-scan color VGA display > 10.3" dual-scan color VGA display 

> Custom leather carrying case > Custom nylon carrying case 

> Extra battery » Extra battery 

> MS-DOS 6.2, Windows for Workgroups > MS-DOS 6.2, Windows for Workgroups 
» Lotus Organizer » Lotus Organizer 

> 78" x 102"x 1.75 39 lbs. > 89" x 117"x 19% 6.3 Ibs. 

For active matrix display, add $700 For active matrix display, add $800 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and Canada: 612-362-1212, 
Government: 800-245-2449, ZEOS Information Systems, Inc. GSA 8G500R94AGS5176. Purchase 
Orders, MasterCard, VISA, Am Ex, Discover, Z-Card, COD and leasing programs. 
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| Discovery Plus: 


> 16MB RAM, 256K SRAM cache 

> 850MB local bus IDE hard drive 

> 4X — um floppy drive 

P — sou w/subwooler 

14,400 send/receive n — - 

si Stealth 64 PCI local bus graphics card with 
1MB DRAM 

» 15^ SVGA color monitor 

> 6-bay desktop case 

> MS- "DOS 62, Windows for Workgroups, Microsoft Mouse 

» Lotus SmartSuite 


Packune #2: 
>> 8MB RAM, 128K SRAM cache 
> 528MB hard drive 
> 35" 1.44MB floppy drive 
> On-board VESA local bus video 
> 14” SVGA color monitor 
> 4-bay desktop case 
» MS "DOS 62 , Windows for Workgroups, Microsoft Mouse 


Meridian™ 850C 
Pentium-75 
$3995 
Pa ckhage #2: 


> 16MB RAM, 256K synchronous SRAM cache 
» 528MB IDE hard drive 

> Internal 35" | 44MB floppy drive 

> Integrated stereo sound 

» 10.3” dual-scan color SVGA display 

» Custom nylon carrying case 

> Extra battery 

> MS-DOS 6.2, Windows for Workgroups 

» Lotus Organizer 

> 89"x 117"x 2.1% 68 ibs. 


FIXED/REMOVABLE MASS STORAGE 


Data Express: Rugged Removability 
Data Express, a family of durable 


. removable carriers, houses a 


up to 36GB plus the many 

benefits of storage removability to your PC or 
workstation. Data Express is available internally; 
mounting into your computer system drive bay, or 
externally; housed in steel enclosures and equipped 
with a fan and power supply. Data Express boasts 
an industry leading 25,000 insertions for long 
lasting removability. Constructed of steel and 
equipped with superior ventilation, Data Express 
provides the peripheral cooling needed when using 
large capacity devices. 


Data Silo: Durable External Housing 
Ma Kingston's Data Silo 


li ; 
| [m is a family of stand 
[5 alone external storage 
qug ; enclosures for half-height 


perti 

= or full-height 5.25” or 

3.5" SCSI peripherals. Data Silo is 
available in versions to house one, two, four, or 
nine SCS! devices simultaneously providing the 
utmost flexibility for storage expansion, disk array 
environments, and peripheral integration. Each 
Data Silo is equipped with its own power supply 
and fan and constructed of 100% steel, making 
Data Silo the most durable external storage 
enclosure available today. 


Storage Versatility 


Kingston's Data Silo four and 


nine bay units provide ideal 

drive stacking features for 
use in disk array environ- 
ments. Data Silo also houses Kingston's Data 
Express products, which provide all the benefits of 
storage removability including data security and 
portability. 


FOR ANY PLATFORM. | 


P 


E 
» L 


Industry-Leading, Five-Year Warranty 
Every Data Express and Data Silo 
ZW. — comes equipped with a 

* comprehensive five year 
warranty and free technical 
support. Designed specifically 
for PC and workstation users, Data Express and 
Data Silo provide unsurpassed storage flexibility 
and quality. 


Every Product 100% Tested 
Kingston guarantees the highest 


aam, quality available by testing 
GAS Ere every product prior to 
shipping. 
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Information At Your Fingertips 
To get the facts on Data 
Express and Data Silo, call 
our convenient RAMFax 


fax on-demand service 


i C Fah LZ d m pm 
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toll-free and request 
document number 83/0. For immediate 
assistance, contact Kingston's Storage Products 


group at: 


(800) 435-0670 


Kingston 


TECHNOLOGY CORPORATION 
THE INSIDE NAME IN UPGRADES 
Kingston Technology Corporation 
17600 Newbope Street, Fountain Valley, CA 92708 
(714) 438-1850 © Fax (714) 438-1847 
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our network is probably 
considerably less efficient 
than it could be. Dividing 
it into smaller subnets can 
significantly enhance performance in 
most cases. Segmentation is one of the jam 
most important but least understood 
aspects of a highly tuned network. 

To segment a network is to divide it 
into two or more physically independent 
competition domains. Consider the figure 
"Network Segmentation" on page 92 
which shows a token-ring network before 
and after segmentation. In its original, 
single-domain configuration, all seven 
nodes had to compete for the single 
token serving the network. 

Now look what happens when the 
network is segmented into three separate 
competition domains, or rings—one for 
the server, one for three workstations, 
and one for the other three workstations. 
After segmentation, the worst-case sce- 
nario is three workstations competing 
for a token, and there are three tokens 
serving the network. Of course, you 
have to add an extra piece of equip- 
ment—the bridge that connects the three 
rings. Network segmentation requires 
one or more internetworking devices, 
such as a bridge, a packet switch, or a 
router, to connect the segments into a 
single logical network. 


The Bandwidth Misconception 
Network performance is most com- 
monly quantified in terms of bandwidth. However, using band- 
width techniques to predict network performance is fraught with 
inadequacies. (See "Misusing Bandwidth" in the December 
1994 BYTE.) One particular problem with bandwidth is its fail- 
ure to take competition into account. 

For example, say you have a new network application that you 
want to roll out to 40 users, although you don't expect more than 
10 to ever be using it simultaneously. Before you install it, 
however, you want to make sure that the application won't 
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By dividing your 
network into smaller, 
interconnected 
segments, you can 
increase throughput by 
reducing competition 


overload the net and bog down total 
throughput of your 16-Mbps token 
ring. So the first thing you do is to 
take a series of measurements with a 
network analyzer, and it tells you that 
one workstation will demand an av- 
erage throughput of 51.2 Kbps. If 
you're still thinking in terms of band- 
width, you can make the following 
calculations: 


10 simultaneous workstations x 51.2 Kbps = 512 Kbps 
512 Kbps x 8 bits per byte = 4.096 Mbps 
4.096 Mbps requires only 25 percent of a 16-Mbps bandwidth 


Therefore, you conclude that your 16-Mbps token-ring net- 
work will comfortably sustain the required traffic. Unfortunately, 
bandwidth doesn't tell the whole story. Keep this example in 
mind, and later on we'll compare it to a far more effective method 
for predicting network performance. 
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Segmenting your network boosts 
performance but requires one or 
more ititemetworking devices— 
such as a bridge, packet switch, 
or router—to connect the 
segments into one logical 
network. 


Competing for Queue Space 

Queuing theory is a branch of mathemat- 
ics that grew out of telephone traffic stud- 
ies conducted at the beginning of the twen- 
tieth century. It is used extensively to 
model packet-switched as well as circuit- 
switched networks. Because it handles the 
probabilistic nature of communication sys- 
tems, queuing theory is an effective tool for 
network analysis. 

In its simplest form, a queue is nothing 
more than a place where things can wait 
their turn for service. The line at the bank 
and a network computer's incoming-packet 
buffer are both examples of queues. A 
queue will have one or more servers (not to 
be confused with file servers), which are 
processes that move items through the 
queue. One or more tellers, for example, 
deal with customers in the bank line, and 
one or more operating-system processes 
will service the incoming-packet buffer. 

We can further describe a queue in 
terms of two rates—the rate at which new 
things appear in the queue for service (A), 
and the rate at which things are serviced or 
removed from the queue (j1). As A exceeds 
yu—that is, as new items appear faster than 
they can be serviced—the queue will begin 
to lengthen. If À continues to exceed p, 
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the queue buffer will eventually be filled, 
and any additional new items presented 
for service will be rejected. 

We can model a network as a large, dis- 
tributed queue. The figure "Distributed 
M/G/1 Queue—Token-Ring Segment" 
shows the concept graphically, Packets 


wait in a number of packet buffers that are 
distributed among the various active nodes 
until the network can service them. The 
queue’s server here is the network's access 
methodology. In the case of a token-ring 
network, therefore, the queue's server is 
the token itself. 

Competition occurs on a network be- 
cause, in general, only one node may trans- 
mit on the media at any given time. As 
competition increases, therefore, each node 
spends more and more time waiting for 
the token, until we reach a point at which 
the wait time becomes far greater than the 
time actually spent transmitting. Using 
queuing theory, we can quantify the time 
spent waiting on the media. 


Modeling the Network 
In analyzing the effects of competition on 
a segment, we'll focus on token-ring net- 
works. CSMA/CD (Ethernet) performance 
usually degrades sharply as competition 
is raised, giving the network administrator 
highly discernible notice that segmenta- 
tion is required. Token-ring performance, 
on the other hand, degrades more grace- 
fully, and it might not be readily apparent 
that performance can be significantly 
improved. By modeling token ring as a 
queuing system, we can study the effects of 
competition and discover the influence of 
other parameters, such as packet size. (This 
example is somewhat simplified. We don't 
consider either early token release or such 
windowing methodologies as packet burst.) 
We will consider a token-ring segment 
as a queue model that has the following 
characteristics: Markov arrival statistics 
(also called Poisson distributed), generally 
distributed service times, and a single 


Distributed M/G/1 Queue—Token Ring Segment 
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In this model of a network as a large, distributed queue, packets wait in packet buffers 
distributed among the nodes until the network can service them. 


ost of today's client/server 


your applications to be driven by 


development tools force 


the outward appearance of things. 
It's akin to putting in all the 
walls, windows and doorways of 
a building before the foundation 
and support beams are in place, 
You can build a small cottage that 
way, but certainly not a skyscraper. 
The same principle holds true 
for client/server application tools. 
Especially if you are working with 
multiple databases and extremely 


large communities of users. 


Which is why you should 


consider evaluating our powerful dea 


20 version of Enterprise Developer" TS 


front-end screen 
or graphic, you can 
put all of your 
business rules and 
all of your data 
models in place first. 
Then our SCALE 
C++ objects provide 


you with all of 


structures 


the transaction n" y T. por 
TT. 


create with other C/S 
development 
tool sets. The 
bottom line is 
scalable, robust, 
enterprise-wide 
applications in 
record time. 

So dont 
settle for a 
client/server 
€ development 
tool set that's 
just a facade. 


Call and 


- enroll in our 


Symantec Enterprise Developer 
ensures that your client/server applicanans 
won't end up as great looking frunt-ends that 

are unable to stand up t the stresses of the real world. 


IS YOUR CLIENT/SERVER DEVELOPMENT 


TOOL JUST A FACADE? 


-7 — 


ENTERPRISE DEVELOPER 2.0. 
FOR THE FASTEST DELIVERY OF ROBUST 
ENTERPRISE-WIDE APPLICATIONS. 


Unlike other client/server tools, 
Enterprise Developer 2.0 isolates 
the many complex components of 
client/server development in its 
own unique SCALE™ architecture. 

The foundation of this new 
architecture is a business model 
repository that centralizes and 
stores your logical data models, 
the data locations, and all of your 
business rules separately from the 
presentation services. 


So before you ever design a 


interface, delivering the complex 


logic that would take months to 


ENTERPRISE DEVELOPER 2.0. 


SCALE REPOSITORY 
Business Model: reverselforward engineer 
logical data models from your databases. 
Store business rules for all of your client/ 
server applications. Vi View data models 
through interactive E-R Diagrammer, 
Database Trigger Express: optimize 
performance by partitioning business rule 
logic between client and servers through 
generation of database triggers. 


SCALE C** O BJECTS 
Leverage the information in the 
business model to derive tbe master 
detail processing, business rule 
enforcement, multi-user access, 
transaction integrity and data caching 
behavior for each application. 


VISUAL ENVIRONMENT 
RAD is fostered through our active 
business model repository and a high 
level of default processing, shrinking 

development from months to weeks. 


MANAGING THE ENTERPRISE. 
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Enterprise Developer Evaluation 
Program where you can examine 
the structural superiority of our new 
Enterprise Developer for yourself. 
Then get ready to develop 
robust, client/server applications 
that have the structural integrity 


to really scale across the enterprise. 


CALL 1-800-488-9914. 
> Ask for Ext. SAPI and request — 
: Enterprise Developer Evaluation 
* Program information. U.S. only 
* [n Canada, call 1-800-667-8661, 
: extension 5518. In Australia, 


call 1628-592222. 01995 Symanmec Corporation. All righu reserved. 


queue server. (Thus we call this an M/G/l 
queue.) Poisson arrival statistics means 
that packets reach the network from the 
individual network nodes in a fairly ran- 
dom fashion. Generally distributed ser- 
vice times (as used here) means that, once 
a packet is granted access, the transmis- 
sion time follows a uniform statistical 
distribution. Simply stated, this means 
that we'll consider that all packets are the 
same size. 

We can determine the wait time in an 
M/G/] queue using the following equa- 
tion, which you'll find in any book on clas- 
sical queuing theory: 


a Ap? 
EM = X [gg 07 659] 


Where 

E[T] = average wait time 

u = packet service rate, in packets per 
second 

À = packet demand rate, in packets per 
second 

o? = variance of packet size distribution 


We adapt this equation to the token-ring 
model by appropriately defining the rate at 
which packets are generated for transmis- 
sion on the segment (À) and the rate at 
which packets are serviced (pu)—that is, 
accepted for transmission, transmitted, and 
the token freed. We define these parame- 
ters as follows: 
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Where 

A, = source rate per user, in packets per 
second 


N,, = number of inserted users 
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Number of inserted users 


Here data-transfer efficiency increases, because far fewer transmissions are required to move the 
same volume of data. Therefore, the network is stable right up through 100 inserted stations. 
However, once we get to 50 stations, the wait time begins to exceed the transmission time. 


a = percentage of inserted users wishing 
to transmit simultaneously 

N, = average number of bytes per 
package 

f, = signaling rate in bits per second 

t4 = time delay due to inserted station, in 
seconds 


We need the factor of 2 in the equation 
for À because, in most client/server envi- 
ronments, every packet from a client must 
be answered by a packet from the server. 
Also, the factor of 10 in the equation for p 
accounts for the 8 bits per byte, plus an 
additional 1.25 factor for packet overhead 
and other node delays in the system. 


Applying the Model 

How can these equations help us tune our 
network? They can tell us how many seg- 
ments to divide our network into, and how 
many nodes to put on each segment, based 


Time in milliseconds 


Number of inserted users 


This illustrates a 512-Kbps throughput demand that a composite set of nodes places on the 
network. The 256-byte packets are uniform but small, and the waiting time for a token builds to 
roughly 6 ms before going negative at approximately 20 inserted stations. At that point, the real- 
world network becomes unstable and can drop packets, 
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on parameters that fit the needs of a par- 
ticular network. 

The first thing to do is decide what level 
of packet demand we're interested in, 
along with a figure (expressed as a per- 
centage of the total) that represents the 
number of stations actively transmitting 
on a network segment. We can plug these 
numbers into the equation and plot the 
results against the number of inserted sta- 
tions on the segment. 

Let's look at an actual example, shown 
in the figure "Small Packet, High Com- 
posite Rate." This models the same situa- 
tion as we used earlier in the bandwidth 
analysis. In this case, we're showing a 
512-Kbps throughput demand placed on 
the network by a composite set of nodes. 
The packets are uniform in size, but small, 
at 256 bytes. Notice how the length of 
time each node must wait for a token 
builds to roughly 6 ms before going neg- 
ative at approximately 20 inserted sta- 
tions. This means each packet spends 47 
times as long waiting for the token as it 
does actually transmitting its data. 

And what does it mean when the wait 
time goes negative on the plot? In fact, it 
becomes mathematically undefined at that 
point, which means that the real-world 
network becomes unstable and begins to 
drop packets. This analysis suggests that, 
if we want to achieve any kind of reason- 
able performance, we need to limit any 
segment that we're asking to carry 512 
Kbps using 256-byte packets to no more 
than five inserted users. 

This is a significantly different conclu- 
sion than we got from our bandwidth 
analysis, which suggested that a 16-Mbps 
token ring would easily sustain 512-Kbps 
throughput for 10 users. The discrepancy 
occurs because the bandwidth-centric 
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analysis fails to consider the effects of 
competition. And as we can see, those 
effects can seriously reduce performance 
by having the workstations waste consid- 
erable time just waiting for access to the 
network. 

Now, let's consider another case, where 
we have the same composite throughput 
demand as before, but we' ve increased the 
packet size to 2080 bytes. The results are 
shown in the figure "Large Packet, High 
Composite Rate" on the previous page. 
Notice the difference. Data-transfer effi- 
ciency has been greatly increased, since 
far fewer transmissions are required to 
move the same volume of data. The result 
is a stable network right up through 100 
inserted stations. Even here, however, 
although the network is stable, once we 
get to 50 stations the wait time begins to 
exceed the transmission time, indicating 
unacceptable performance. Thus, if we 
wanted to segment this network conserv- 
atively, we'd keep each segment down to, 
say, 30 to 40 workstations. 

One obvious point is that competition 
is greatly influenced by the number of 
transmissions per second, but hardly at 
all by the volume of data to be moved. 
Therefore, when considering competi- 
tion, it's important to think of through- 
put in terms of packets per second, not 
bandwidth utilization and certainly not 
bytes per second. 


Drawing Conclusions 

The analysis technique that we've just 
described should be used primarily as a 
qualitative aid in understanding just how 
sensitive network performance is to seg- 
ment competition. Like all models, this 
one is based on certain assumptions, but 
there appears to be a high degree of cor- 
relation with observations of real-world 
networks. 

We can draw several conclusions from 
studying this model. First, increasing com- 
petition on a network segment increases 
each user's average waiting time. Since 
more time is spent in simply waiting for the 
token, less time is spent in transmitting. 
Competition has the effect of limiting the 
amount of available bandwidth that can 
actually be used. 

Second, simply upgrading older work- 
stations with newer technology can create 
a competition problem where none previ- 
ously existed. The newer technology is 
faster and can send out packets at a higher 
rate. This will create more competition on 
that particular segment and can result in 
slower network performance. When up- 
grading workstations on a large scale, 
therefore, don't forget to budget for addi- 
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| We might almost consider 

| competition to be a parasite that | 

| feeds on available bandwidth. It 
robs a network of usable 
bandwidth by causing nodes to 

| waste considerable time just 

| sitting around, 

| waiting for the 


` token to arrive. 


L 


tional network segmen- 
tation and the connect- 
ing hardware needed to 
link the new segments. 

Software makes a 
difference, too. Rolling 
out a new application can also create a 
competition problem. It all depends on 
how the application uses the available 
packet payload and on how much data it 
needs to move. For example, some data- 
base applications move data based on the 
record size of the tables being accessed. 
For small data records, this can result in 
very inefficient data transfer and create a 
significant competition problem. 

Software packages that use a window- 
ing technology, such as packet burst, on a 
LAN or any other shared media can cre- 
ate a serious competition problem. Win- 
dowing technology allows a series of 
packets to be sent in rapid succession, 
with only a single required response from 
the destination (typically a server). This 
can quickly boost competition. For other 
types of applications, the normal, internal 
node-processing delays on the server and 
workstation actually help to limit com- 
petition. 

One of the most subtly difficult things 
to understand about network segmenta- 
tion stems from the seemingly intuitive 
observation that, since all traffic is gen- 
erally directed to the same server, it even- 
tually has to funnel down to the single 
segment that’s occupied by that server. 
So why bother to segment the network? 
From a simple, bandwidth-analysis per- 
spective, there’s no clear advantage, and 
segmentation cannot be justified. The 
bandwidth argument suggests that even 
with multiple 16-Mbps segments, they 
eventually have to feed into a single 16- 
Mbps segment to reach the server. Thus 


the fastest that data can move is 16 Mbps, 
and any gains the network might have 
earned from parallelism will have been 
lost. 

But we have already seen that such 
bandwidth-centered arguments fail to take 
competition into account; their simplicity 
is deceiving. We might almost consider 
competition to be a parasite that feeds on 
available bandwidth. It robs a network of 
usable bandwidth by causing nodes to 
waste considerable time just sitting around, 
waiting for the token to arrive. 
Segmentation, on the other hand, 
| serves to limit competition and 
| thus allows more efficient use of 
the available bandwidth. 


A Continuing Concern 

There's no simple, cookbook 
methodology for determining how 
to segment a network, and how 
big each segment should be, be- 
cause there are so many factors at 
work. Our recommendation is to 
measure your current network traf- 
fic with a sniffer or other network moni- 
toring device, then perform your own 
analysis similar to the one described above, 
using throughput and packet-size data that 
reflect your own network conditions. This 
will yield a rough measure of whether or 
not your network can benefit from seg- 
mentation and will indicate the maximum 
number of workstations you should place 
on any given segment. 

Segmentation is also an important on- 
going maintenance function that you con- 
stantly have to keep in mind when tuning 
your network. Any given network segment 
can become overloaded for a variety of 
reasons: adding new clients, upgrading 
older technology, rolling out a new appli- 
cation, or introducing windowing or other 
new technologies. And once a segment is 
overloaded, competition can drive its per- 
formance down dramatically. 

So analyzing competition and seg- 
menting your network isn't something 
you can do just once and then forget 
about. Periodically, you need to reexam- 
ine the way your network is segmented 
and make sure that individual worksta- 
tions aren't spending too much of their 
time waiting in line. B 


Brett Husselbaugh is president of Tobek 
Computer Systems, a small LAN consulting 
firm in Dallas, Texas. He holds a master's 
degree in electrical engineering, with 
emphasis in telecommunications, and has 
analyzed many large LANs. You can reach 
him on the Internet at wbretth@aol.com or 
on BIX c/o "editors." 
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ubiquitous is incomplete, but 
it's slowly maturing. | 
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Color to Go 

LCDs will likely remain 
dominant for the next few 
years, despite flirtations with 
new screen technologies. 
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Brainy, Brawny Batteries 
Smart batteries and new 

|! chemistries promise longer 
lives for tomorrow's mobile 
devices. 
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PDAs Bounce Back 


Although significant obstacles 
remain, PDAs are gradually 
evolving into practical 
business tools. 
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Best Overall 
PC Computing 
Torture Test 


Presenting the unshockable Dell" 
Latitude XP™ notebook. Recently back 
from PC Computing's Notebook Hell 
and winner of the Best Overall Award 
in the Annual Notebook Torture Test. 

For ten weeks they baked, froze, 
dropped, even spilled hot coffee on 
thirteen notebooks. They analyzed 
useability. They scrutinized portability. 
They measured battery life. 

In the end, the Dell Latitude XP 
notebook was the only one to receive 
the coveted Five Star rating. And the 
magazine remarked, "the Latitude [XP] 
braved our durability tests with nary a 
scratch — surviving in better shape 
than any notebook we tested." Then 
they pronounced it, "the best travelling 
six-pound machine you'll find." 

So, as you're looking for a notebook 
that can withstand the rigors of the 
daily grind, call us. We'll send you the 
indestructible Dell Latitude XP. The 
notebook you can put through hell. 
And then back on your desk. 


ALL NOTEBOOKS GO THROUGH HELL. 
GET ONE THAT SURVIVED IT. 


DELL LATITUDE XP 
IntelDX4™ IQOMHz System 
« 9.5" Active Matrix Color Display 
+ 16MB RAM/8I0MB Removable HDD 
e 3 Year Warranty! 


$5198 
Product Code #600039 
(Pictured System) 


DELL LATITUDE XP 
IntelDX4 100MHz m 
. 9.5" Dual Scan Color Disp 
* JóMBRAM/S24MB Ae AA HDD 
* 3 Year Warranty! 


$3998 


Product Code #600050 


DELL LATITUDE" 
IntelDX4 75MHz System! 
« 9.5" Dual Scan Color Display 
- SMBRAM/340MB Upgradeable HDD 
e Second NiMH Battery*— $99 more 
© ] Year Warranty! 


$2299 


Product Code #600041 


DELL LATITUDE 
IntelDX4 75MHz System! 
e 9.5" Dual Scan Color Display 
* 4MBRAM/260MB aaile HDD 
e Second NiMH Battery"- $99 more 
¢ ] Year Warranty! 


$1999 


Product Code #600035 


DOLL 
800 2407 5531 MONDAY-FRIDAY 7AM-9PM CT * SATURDAY IOAM-6PM CT * SUNDAY 12PM-5PM CT 
= KEYCODE #01024 * CANADA* CALL 800-387-5755 e MEXICO CITY* CALL 800-228-7811 
tFor a complete copy of our Limued Warranties, please write to Dell Computer Corporation, 2214 W. Braker Lane, Bldg. 3, Austin, TX 78758. tLatitude system not tested by PC Computing. * Prices 
valid in the U.S. only. Some products and promotions may not be available outside the U.S. Prices and specifications subject to change without notice. Quotes excerpted from PC Computing, January 


1995 issue (pages 124-142). *Latitude is powered by a NiMH battery, with the option of replacing the diskene drive with a second NiMH battery. The Intel Inside logo is a registered trademark and 
IntelDX4 is a trademark of Intel Corporation. ©1995 Dell Computer Corporation. All rights reserved. 
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s long as there have been mobile computers, 
there have been compromises. [t is simply 
not possible to provide all the capabilities of 
a full-powered desktop system in a package 
small and light enough to carry comfortably. The history of 
mobile system design has been about choosing which features 
and functions to sacrifice in favor of others. 

However, those compromises are gradually disappear- 
ing. For example, surging yields and falling costs of active- 
matrix LCD screens have made high-quality color laptops 
almost commonplace. Indeed, thanks to greatly improved 
passive-matrix LCDs, color screens now constitute the base- 
line. IBM doesn't expect to produce any monochrome 
ThinkPads after 1995. 

Power-conserving CPUS, aug- 
mented by sophisticated power 
management schemes, are dri- 
ving top-of-the-line performance 
into notebook-sized packages. 
Hard drive and memory configu- 
rations are almost the same in 
desktops and portables. And near- 
ly all mobile systems come with 
built-in pointing devices. 

Even some seemingly insur- 
mountable design hurdles are giv- 
ing way to clever solutions. Con- 
sider the keyboard problem, for 
instance. Because human fingers 
aren't getting any smaller, how 
do you provide a full-size key- 
board in a package the size of a 
subnotebook? IBM engineers came up with an ingenious 
answer in the ThinkPad 701C "Butterfly"—a keyboard that 
unfolds when you open the lid. 

One indication of how small the gap between desktop and 
mobile systems has become is that Compaq engineers 
reportedly refer to notebooks as DFEs, or desktop functional 
equivalents. This nickname also reveals another truth, in the 
opinion of analyst Richard Shaffer: The only successful 
portable systems today are extensions to existing desktop 
architectures. Virtually all the radically different mobile 
devices introduced over the past three years—especially 
PDAs (personal digital assistants)—have failed to find their 
promised markets. Except for inexpensive organizers, such 
as the Sharp Wizard, no hand-held devices have established 
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There’s not much left 
that mobile computers 
don’t do as well or better 
than desktop systems. 


And when the remaining 
challenges are solved, 
mobile technology will 
significantly change the 
face of computing. 


themselves in the marketplace. 

The lukewarm reception for pen-based computers rein- 
forces the belief that users won’t accept too many compro- 
mises. Pen-based technology is still evolving, however, so 
dozens of companies both large and small continue to work 
on pocket-size devices that differ radically from conven- 
tional QWERTY-based laptops. 

Today, the main difference between portable computers 
and deskbound systems is price. This isn’t likely to change 
soon, because portables require rugged construction, minia- 
turized parts, LCD screens, and other components that make 
them cost more than their higher-volume commodity desk- 
top cousins. 

The biggest technical chal- 
lenges facing mobile computers 
today are the demands for longer 
battery life, better displays, and 
a broad-based wireless commu- 
nications infrastructure. In ad- 
dition, engineers are striving to 
improve user interfaces and pro- 
vide better data sharing between 
portables and desktops. 


The Grand Challenges 

The holy grail of portability is 
a system that runs on batteries 
long enough for a round-trip 
flight from New York to Singa- 
pore. If today's notebook com- 
puters relied entirely on solid- 
state components and didn't 
have backlit screens, that goal wouldn't be out of the ques- 
tion; rechargeable batteries have improved significantly over 
the past few years. But the recent addition of large-capacity 
hard disks, LCD backlighting, color screens, megabytes of 
RAM, high-powered CPUs, and even such accessories as 
CD-ROM drives and stereo speakers are draining the batteries 
more quickly than ever. 

Because battery technology is fairly mature and improv- 
ing slowly, the most recent gains are coming from better 
power management. The latest portables know how to power 
down their hungriest components during idle periods and 
even scale back the CPU speed between keystrokes. One of 
the most interesting advances 1s the so-called “smart” battery 
that uses its own microprocessor to monitor and manage the 


rates of discharge and recharge. Smart batteries last longer and 
provide users with more accurate predictions about running 
and charging times. 

Another, less obvious advantage is that smart batteries 
hide the complex charging characteristics of a battery from 
the host computer. This | 
gives the engineers MS 
greater latitude when 
designing the power 
subsystem, and it pro- 
vides a growth path to- 
ward emerging battery 
technologies. 

One of the real sur- 
prises of the last few | 
years has been the un- 
expectedly rapid arrival 
of lithium-ion and lithi- 
um-polymer batteries. 
Lithium ion had been 
used for years in tiny, 
nonrechargeable cam- 
era batteries, but tech- 
niques for safe recharg- 
ing were developed 
only recently. Lithium- 
polymer, still a lab 
experiment five years 
ago, is on the verge of 
arriving in commercial 
products. Zinc-air cells, 
which are based on an } 
older technology, are 
just beginning to 
achieve their potential, 
too. Author Gil Bassak 
in his piece, "Brainy, 
Brawny Batteries," describes these and other developments 
in mobile power systems. 


Better than a CRT 

Active-matrix LCD screens began showing up in portables 
about four years ago, but they were devilishly hard to man- 
ufacture and, hence, expensive. Now companies such as 
Sharp and Hitachi, and the Toshiba/IBM joint venture Dis- 
play Technologies are cranking out millions of panels a year, 
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and the difference in price between active- and passive-ma- 
trix screens has dropped to less than $1000. 

It is now availability, not cost, that is holding back the 
universal adoption of active-matrix screens. To meet the 
growing demand for color portables, vendors are turning to 
improved passive-ma- 
B trix panels. In “Color 
2 To Go," author Chris 

E Chinnock explains how 
manufacturers are in- 
venting new techniques 
for enhancing the qual- 
ity of passive screens, 
such as the "active 
| addressing" technology 
from Motif, a joint ven- 
ture of Motorola and In 
Focus Systems. 

For the foreseeable 
future, LCDs will con- 
tinue to deliver the best 
combination of price 
and performance. But 
some alternatives are 
beginning to appear on 
the horizon. Among 
these are different types 
of silicon that could be 
used to fabricate higher- 
performance, higher- 
resolution displays. Oth- 
er contenders include 
FEDs (Field Emission 
Displays), which are 
like flat CRTs, and 
AMEL (active-matrix 
electroluminescent) 
panels. None of these, however, is expected to show up in 
mass-market portables for several years. 


Keeping in Touch 

The dream of mobile computing will be only partly realized 
if "anytime, anywhere" data communications isn't made 
more practical. This is especially true for hand-held devices. 
Some analysts are convinced that the limited acceptance of 
PDAs has a lot to do with their limited capabilities for 
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wireless communications. They think 
PDAs should be designed as wireless com- 
munications devices that can also com- 
pute instead of as pocket-sized computers 
that have some ability to communicate. 

Over the past three years, two trends 
have strengthened the support for commu- 
nications in mobile systems. The first is 
that an increasing number of notebooks 
offer internal data/fax modems capable of 
speeds as fast as 14.4 Kbps, eliminating 
the need to carry an external modem. (Of- 
ten, however, the internal modem is still 
an extra-cost option.) The second trend is 
the rising popularity of PCMCIA slots and 
user-installed modem cards. These two 
developments are making it easier to get 
on line while traveling on the road. 

Adding a modem solves only half the 
problem, of course. The greater challenge 
is tapping into a communications infra- 
structure that is not very accommodating to 
mobile computers. The wired telephone 
system is admirably ubiquitous, but plug- 
ging wires into phone jacks is a hassle and 
chains you to a wall. Wireless connections 
appear more attractive, but the infrastruc- 
ture is nowhere near as mature as the wired 
phone system. 

The first and most obvious contender 
in wireless communications was analog 
cellular, because it is so widely available. 
But the early round of products was rela- 
tively expensive, slow, and unreliable. This 
provoked users and vendors to consider 
other approaches, such as private packet 
radio networks and the promising CDPD 
(cellular digital packet data) standard, 
which interleaves short data packets into 
the breaks between analog cellular calls. 
Companies such as Motorola laid out 
grand road maps for their PCMCIA wire- 
less modems, and analysts made bold pre- 
dictions of market growth. 

But instead there has been a resurgence of 
interest in analog cellular, fueled by the 
arrival of new technologies such as AT&T's 
ETC (Enhanced Throughput Cellular) pro- 
tocol. The undeniable advantage of analog 
cellular is that it's here now and is rela- 
tively familiar and easy to use. This is part- 
ly because it is circuit-switched and con- 
nection-oriented, like the wired phone 
system, so it works with your existing com- 
munications software and applications. 
Also, if you've already got a cellular 
account, you needn't subscribe to another 
service for data communications. 

Meanwhile. the growth of other wire- 
less options continues. but at slower rates 
than predicted. The Ardis and RAM Mobile 
Data packet radio networks have attracted 
enormous attention and serve many cus- 
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tomers, especially in vertical 
markets. But because they’re 
proprietary and not yet univer- 
sally available, they haven't 
become broad-based, horizontal 
solutions. CDPD is finally 
emerging, but it’s too early to 
assess its cost efficiency or 
acceptance. In “Radio Days,” 
BYTE news editor Salvatore 
Salamone discusses these ser- 
vices and the efforts underway 
to bridge their differences. 

Two additional technologies 
hold promise for the future. 
One is PCS (Personal Com- 
munications Services), the 
swaths of bandwidth recently 
opened up and auctioned off 
by the U.S. Federal Commu- 
nications Commission. PCS 
devices and services will com- 
pete with cellular phones, and 
the competition could drive 
down prices for all forms of 
wireless communication. How- 
ever, PCS won’t be widely 
available for several years, and even when 
it is, service providers will probably focus 
their early attention on voice traffic rather 
than the more specialized markct for data 
traffic. 

The other essential communication tech- 
nology of the future is software agents. 
(See “The Network with Smarts,” October 
1994 BYTE.) In IBM's proposed Intelli- 
gent Communications services, for exam- 
ple, agents that "live" in the network rep- 
resent your preferences, so you can 
transparently connect to services using a 
variety of protocols and devices. Software 
agents hide specifics of the network from 
users, reducing the complexity of dealing 
with different services and providers. They 
can also route and filter messages, mini- 
mize traffic and connect time, convert data 
among different formats, and help users 
locate services on the network. Middle- 
ware tools such as Oracle in Motion will 
simplify the job of developing WAN- 
aware programs. 

In the world of wireless communica- 
tions, standards are growing up from hard- 
ware and down from applications. In the 
future, you'll be able to buy a single PCM- 
CIA card that will support different mod- 
ulation schemes and transparently con- 
nect itself to a variety of services. 
Applications will talk to the networks 
through common APls and network agents 
will do the bulk of your work—allowing 
you to focus on your job, not on the busi- 
ness of connecting and transmitting data. 


wireless 
communications 


Better displays 


Longer battery life 


Technological Challenges Hanging On to Pens 


Pen computing was undoubt- 
edly overhyped, especially con- 
sidering the state of the tech- 
nology a few years ago. But the 
idea remains compelling, 
because not even IBM's clever 
Butterfly solves the problem of 
squeezing a usable keyboard 
into a computer that's small 
enough to fit in your pocket. 
Despite the many false starts, 
pen computing has a future. 

A few companies are still 
plugging away: Apple is estab- 
lishing the Newton MessagePad 
as a vertical-market tool; Magic 
Cap-based PDAs, such as 
Sony's Magic Link and Motor- 
ola's Envoy, are slowly gain- 
ing a toehold; and Palm Com- 
puting's Graffiti recognition 
engine has been a surprise hit. 

For some people, PDAs have 
a certain psychological appeal 
because they refashion the com- 
puter as a true consumer device, 
an able assistant and trusted electronic 
buddy. Although PDAs will gain from the 
same technological advances that benefit 
laptop computers, thc problems they face 
are multiplied. Battery life, display quality, 
component costs, communication links—all 
are bigger challenges for hand-held devices. 

In “PDAs Bounce Back,” Michael 
Nadeau outlines the prospects for hand- 
held systems. The bottom line, however, is 
that PDAs aren’t going to be ready for 
prime time for a few more years. Only 
then will the right combination of tech- 
nologies exist to break through psycho- 
logical and economic barriers and propel 
PDAs into the mass market. 

The eventual success of PDAs will dra- 
matically alter the mobile landscape. Lap- 
top computers that run desktop-class 
OSes will still exist, of course, but they'll 
be more oriented toward intensive com- 
puting tasks, as PDAs take over some of 
their duties, Indeed, for many people, a 
PDA might be all the computer they'll 
ever need. 

If you came late to the first personal 
computer revolution, stick around. The 
flourishing power of mobile technology 
offers innumerable opportunities for users 
and vendors to embrace new standards and 
create a truly new paradigm of personal 
computing. B 
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Andy Reinhardt is BYTE’s former West Coast 
bureau chief. You can reach him on the 
Internet or BIX at areinhardt@ bix.com. 


Put your office in the palm of your hand. 


The new Apple® MessagePad" 120 offers better screen clarity, 
more memory, and connectivity to both Windows™ and 

Macintosh” computers, so it’s never been easier to manage 
your business away from the office. Just look what you'll 
get with a MessagePad 120 (2 MB configuration only): 


* Pocket Quicken—the powerful personal finance 
software (with coupon redemption*) | 

* Notion: The Newton List Manager—to help 
you organize and prioritize 

* External modem—lets you send faxes and 
send/receive e-mail 

* PowerNeWS—tor staying in touch with world events** 


e NewtonMail—exchange e-mail with subscribers of on-line services € 


Get an Apple MessagePad 120 today. For more information on Newton software 
solutions and cellular capabilities, or for dealers nearest you, call 1 800 909-0260. 


# 
Ew —— Hr e peee inair retoque. =e ine d é firs month Bs, cur er a oma ne eee mer eet 
h purchase © j puter, s reserved Apple and Newton ane regist rademarks of Apple Computer, co the Newton 

NewtonMail are trademarks of Apple re ic Inc. Windows is a trademark of ec Corporat 


ve ;orporatian. Pocket Quicken is a trademark of Intan, Inc. Notion is a trademark of Eidetic, Inc. PowerNeWS is a trade- 
-w mark of PenTekk Software Technologies, Inc. Mention of non-Apple products is for informational purposes only and consotutes neither an endorsement nor a recommendation, 


IT'S AS FINELY TUNED UNDER THE ROOF 


In designing the Galant LS, we strived to create a car that excelled in every respect. It offers more interior room 


than Accord EX or Altima GLE” And with an available Luxury Package, there's plush leather trim, an 8-speaker 


INTRODUCING THE LUXURIOUS 


Mitsubishi/Infinity® audio system, plus meaningful luxuries like a power driver's seat you can adjust four ways, and a 


NEW GALANT LS. 


security system with remote keyless entry. There's also an exclusive feature called Mitsubishi HomeLink', which lets 


you operate security gates, garage doors, even house lights, all as you pull up your driveway.’ Powering the Galant 


is a confident 141-horsepower"' engine, with a very smooth automatic transmission. Anti-lock brakes are available, 


and dual air bags are standard. And, the Galant S starts at $14,349, while the Galant LS with Luxury Package is 


$23,164!" Probably why Road & Track said,"It's without question, a lot of car for the money.”*** To which you'll surely 


add,"A lot of finely tuned car for the money." For the Mitsubishi Motors Dealer nearest you, call 1-800-55MITSU. 


A L A N T 


G 
A MITSUBISHI 


The New Thinking in Automobiles” 


ant in midsize sedan segment. House lights operable with 
meLink © available on LS mode! only. Prices exclude taxes, ntle 


“Comparison based on most current information. ‘Mitsubishi HomeLink System is exclusiva 
HomeLink's" optional Lighting System, **138 horsepower for CA Emissions Vehicles. "' Mitsut 
license, registration fee, freight, dealer options, and charges. ***Road & Track 1995 Car B 
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FPS 60: MAXIMUM DIGITAL VIDEO PERFORMANCE. 


W 2 video inputs VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM) The right solution for frame-accurate Digital Video Editing, video 

@ 1 video output VHS, S-VHS and Hi8 (NTSC, PAL, and SECAM) integration in professional presentations, animation recording, multi- 
II High Quality M-JPEG digitizing of ail fields (60 NTSC / 50 PAL) media applications and “edutainment” (Interactive Games, VideoCD, 
li Studio quality (4:2:2, 24bit True Color) MPEG1-Video). 


iB Scalable overlay: full screen/full motion even at high resolutions | ! 
(up to 1280x1024) 3 05105 


li Framegrabbing (in all standard graphics formats) 

B Single Monitor Solution: Preview your picture on your PC monitor 
in overlay! 

E FAST Installation: fast and easy via software; no feature 
connector, no jumpers. MCI/VfW-compatible 


W includes software for nonlinear video editing on hard disk udi: p// i * I - y 


E Pluggable MPEG Extension (optional) Circle 248 on Inquiry Card (RESELLERS: 249). The Art of Digital Video. 


USA: FAST Electronic US Inc. - 393 Vintage Park Drive, Ste.140 - Foster City, CA 94404 - Tel. (800) 684-MOVIE 
International: FAST Multimedia AG - P.O. Box 200 719 - D-80007 Munich, Germany - Tel.: ++49-89-50206-0 . Fax: ++49-89-50206-199 
CompuServe: GO FAST 
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onnecting to the office 
from remote locations is 
certainly easier than it 

| used to be—many hotels 
catering to business travelers have added 
dataports to the phones in their guest 
rooms, and most airport terminals have 
public phones with modular jacks. But 
there are still numerous occasions when 
a wired modem connection is impracti- 
cal or impossible: if you're visiting a 
client's office that has a digital PBX, 
for example, or if you spend much of 
your workday in a vehicle. 

Mobile workers who have experi- 
enced the liberation of cellular phones are now demanding 
the same freedom for their digital communications. The 
most common need for a wireless link between a mobile 
worker and the office is to exchange E-mail. But many 
companies would also like to use wireless networks to 
connect outbound employees with corporate data and 
applications stored on the network servers, minicomputers, 
and mainframes in the home office. 

The expansion of wireless communications from E-mail 
and fax to remote data access will take some time. One 
study estimates that by the year 2000 about 25 percent of 
cellular data users will still be using wireless connectivity 
only for personal communications (E-mail and faxing). 
The rest of the market for cellular data services will be 
split among several distinct types of users (see the figure 
"The Changing Mobile Market" on page 108). 

For example, service technicians need access to techni- 
cal documentation or warranty information at customer 
sites. Delivery and inventory workers need to transmit 
information gathered about packages or products. And 
then there are the professionals who require a full mobile 
office that provides access to remote applications, data, 
and personal communication services. 

The companies that are trying to address this market 
face a number of obstacles (see the text box, “Wireless 
Applications Stumbling Blocks," on page 108). Perhaps the 
most serious problem is that low-bandwidth connections 
still plague wide-area wireless communications. In many 
areas, wireless networks are limited to data transfer rates of 
only 4.8 Kbps, which is much slower than the 14.4- or 
28.8-Kbps connections now taken for granted with wired 
modems and analog phone lines. Wireless WANs look 
even worse when compared to wireless LANs, which typ- 
ically deliver transfer rates of 1 to 2 Mbps. 
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Even if you're will- 
ing to settle for low 
throughput rates, there 
are still vast areas of the 
country (albeit mostly 
rural) that aren't cov- 
ered by wireless ser- 
vices at all. 

Another problem is 
the lack of standards. 
Businesses are often 
dismayed to discover 
they must use different 
wireless modems and develop multiple versions of the 
same remote-access software just to access all the different 
wireless services. 

To compound this difficulty, some enterprises must 
develop their wireless applications to run on a wide variety 
of mobile platforms—everything from PDAs (personal 
digital assistants) with limited memory and processing 
power to Pentium-based laptops that rival high-end desktop 
systems. And as mentioned before, those mobile devices are 
increasingly expected to handle a lot more than just E-mail. 

All these issues have kept most organizations from 
deploying wireless applications in any broad manner. Two 
notable exceptions are United Parcel Service and Federal 
Express, which use special wireless software and thousands 
of mobile computers to track all their packages in transit. 

Fortunately, some recent developments should make it 
easier to create and deploy wireless applications. Wireless 
network providers are boosting their maximum through- 
put rates, new standards are coming with digital cellular 
networks, and there is a growing number of middleware 
products that should ease the chore of developing wireless 


hinder wireless 
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Many obstacles still 


communications, but 


expanded service 

offerings and new 
development tools 
are helping 


BARBARA BERASI © 1995 


Ter Bnrm Mobile Computing 


applications or adapting existing applica- 
tions to wireless use. 


Improved Services 
Wireless services are available in virtually 
every major city in the U.S.—about 90 per- 
cent of major metropolitan locations have 
coverage, according to industry sources. 
And some kind of wireless service is avail- 
able in about 30 to 40 percent of the rest of 
the country. All together, about 80 percent 
of the U.S. population can get access to 
wireless networking. 

Currently there are four major wireless 
choices: 

* The existing cellular phone network 
is the most familiar method, because all 
you have to do is connect an analog mo- 
dem to a cellular phone jack. 

* CDPD (cellular digital packet data) is 
offered by the large telecommunications 
service providers, including AT&T, Bell 
Atlantic Mobile Systems, Nynex, GTE, 
Southwestern Bell, McCaw Cellular, and 
Sprint. 

* RAM Mobile Data is a service of Bell- 
South Mobile Systems and RAM Broad- 
casting. 

* Ardis is a joint venture of Motorola 
and IBM. 

The two leading providers, Ardis and 
RAM Mobile Data, are constantly ex- 
panding their coverage into new sections of 
the country. That trend is likely to accel- 
erate, thanks to increased competition from 
CDPD networks. 

Less than a dozen cities had CDPD ser- 
vice by the end of 1994. But in January, 
the CDPD Forum announced that 20 addi- 
tional cities—including New York, St. 
Louis, Dallas, and San Diego—would have 
commercial CDPD service by April. Car- 
riers are expected to announce commercial 
CDPD services for the top 50 metropoli- 
tan areas during the first half of this year. 

Despite.this progress, CDPD still has 
quite a bit of catching up to do. Ardis—a 
two-way, store-and-forward, packet-based 
wireless network—is available in every 
state now and reach- 
es more than 80 per- 
cent of the U.S. pop- 
ulation. 

However, don't 
get caught in a num- 
bers game. Though 
the established ser- 
vice providers offer 
more extensive cov- 
erage, they may not 
cover the geograph- 
ical regions in which 
your organization's 


platforms 
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Wireless Applications Stumbling Blocks 


e Wireless networks must support 
increasingly complex applications 


¢ Low throughput rates 


* Support for a wide variety of mobile 


e Service not ubiquitous 


e Lack of standardization 


mobile workers need to The Changing Mobile Market 


roam. Wireless data servicca 2 


gan to spread. This 182 
logical way for servi 
to grow, but it may, 
fit the needs of org 
zations that wish top 
vide their mobile worké} 
with access to corpora S TE 

sources from far-flung juierma, 

For instance, it's not hard to imagine a 
field service technician at a customer site 
in a rural area who needs access to tech- 
nical documentation stored on the LAN 
back at the office. This is an excellent 
application for wireless communications, 
but before a company can rely on it, wire- 
less data services must be deployed across 
broad regions of the country. 


25% 


Breaking the Speed Barrier 
Another challenge for the wireless data in- 
dustry is to overcome the traditionally low 
bandwidths of wide-area communications, 
Early users had to accept 4.8-Kbps con- 
nections, which seemed frustratingly slow 
compared to wired modems. Ardis now 
offers speeds of 19.2 Kbps in most large 
cities, though smaller cities are still limited 
to 4.8 Kbps. CDPD services and RAM Mo- 
bile Data also operate at 19.2 Kbps. 
Some service providers hope to carve 
out a niche market for higher-speed wire- 
less services. For example, Metricom plans 
to introduce a 100-Kbps wireless service 
in five U.S. cities (Atlanta, Boston, Chica- 
go, Seattle, and Washington, D.C.) by the 
end of this year. Metricom already offers a 
77-Kbps service in parts of Silicon Valley. 
Most users want the highest speed avail- 
able when connecting from the field. When 
two wired modems or fax machines estab- 
lish a link over an analog phone line, they 
automatically negotiate the fastest com- 
, mon speed they can 
support. After the 
link is negotiated, 
away you go. Ideal- 
ly, wireless connec- 
tions would work 
the same way. If 
Metricom's 77-Kbps 
service were avail- 
| able, your wireless 
device might choose 
that. If not, maybe it 
would route your 
connection through 


Personal 
communications 


By the year 2000, mobile 
workers will enjoy much more 
access to remote data and 
applications. That's in 
contrast to today's mobile 
market, in which wireless 
communications are primarily 
used for E-mail. 


Source: McLaughlin & 
Assoclates (Chicago) 


a CDPD link at 19.2 Kbps. 
And if you're in a small 
town and neither service is 
available, perhaps it would fall 
back on the 4.8-Kbps Ardis network. 

Unless you've got a trunkload of wire- 
less modems, however, your chances of 
accomplishing such a feat are small. Each 
type of wireless service requires a different 
type of modem. Even though all the major 
wireless networks—including Ardis, 
CDPD, and RAM Mobile Data—operate in 
adjacent parts of the 800-MHz to 900-MHz 
frequency bands, they each use different 
modulation and transmission methods. That 
means users must have a different propri- 
etary modem to tap into each service. 

And that was no joke about a trunk- 
load of modems. Until recently, wireless 
modems were about the size of a brick. 
Carrying several of them wouldn't be prac- 
tical for most people. 

In March, the first PCMCIA wireless 
modems were introduced at the Mobile '95 
show in San Jose, California. Both IBM 
and Motorola exhibited radio modems in 
the form of PCMCIA Type III cards. IBM 
also announced a modem that supports both 
CDPD and circuit-switched cellular ser- 
vice in a single device, providing mobile 
users with access to two wireless options. 
However, it's still a far cry from the level of 
standardization that lets you connect any 
wired modem to any modular phone jack 
and place a call over any local or long-dis- 
tance telephone network. 

There is, at least, some movement 
toward standardized command sets and 
common APIs for wireless modems. The 
PCCA (Portable Computer and Commu- 
nications Association) has defined a set of 
extensions to the traditional TIA-602 AT 
(Hayes) modem commands. Any wireless 
modem, regardless of the service to which 
it's connected, can use these extensions. 

In addition, the PCCA and the 
WINSock Forum are developing wireless 
extensions for the two most common net- 
work adapter drivers: NDIS (Network 
Driver Interface Specification) and ODI 
(Open Data-Link Interface). Their goal is 
to specify common APIs that will make it 
easier to run LAN-based applications over 
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Mobile office 


Lost Your Modem Cable? 
Push The XJACK Connector, 
Not The Panic Dutton. 


Losing an external modem connector can be stress- 
ful. Unless you buy a modem that doesn't require one. 


V.34 and the XJACK" connector 


In the PC MCIA 7 JACK" pops oul for use and back in for travel. 


Only Megahertz offers a V.34 modem with the 
XJACK" connector built in. It simply pops out at the 
touch of a finger and hooks to any standard RJ-11 phone 
cord — an especially convenient feature considering the 
hassles of trying to find or replace proprietary external 
connectors. 

Our connector is not only convenient, it's durable, 
too. Independent tests have proven the XJACK connec- 
tor more dependable than all other PCMCIA connectors. 


Save time, save money 

Our 28,800 bps speed means more productivity for 
users and less time on phone lines. Which means less 
money tied up in data transmission. And because it is 
based on the ratified V.34 standard, you can be assured 
of the most reliable connections possible. 

Megahertz modems also have the future built in 
with Flash ROM and Flash DSP upgradeability. Getting 
updates is as easy as downloading it from the 
Megahertz BBS at 801-320-8840. 

So choose the only V.34 modem with the XJACK 


connector. And never panic over lost cables again. 
For more information about 


the Megahertz V.34 modem, 
call 1-800-LINKING, ext. 4316. 


"Meg 


Ethernet Modem 


Cellular Modem 


Ethernet Adapter 


Megahertz offers a complete 
line of industry-leading 


mobile connectivity solutions, 


ahertz 


Linking Your World: 
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Andis IBM Racotek, Inc. 
Lincolnshire, IL Armonk, NY Minneapolis, MN 
(708) 913-1215 (800) 426-3333 (612) 832-9800 
fax: (708) 913-4700 (914) 765-1900 fax: (612) 832-9383 
*" CE Software Inc. Metricom, inc. RadioMail Corp. 
| L- West Des Moines, IA Los Gatos, CA San Mateo, CA 
EM (515) 2211801 (800) 556-6123 (415) 286-7800 
fax: (515) 221-1806 (408) 399-8200 fax: (415) 286-7801 
+B E-mail: TCR E-mail: info@radiomail.net 
z 7 
will cesoftware@mcimall.com Wireless Data Group RAM Mobile Data 
VEE ConnectSoft Schaumburg, IL Woodbridge, NJ 
FEM Bellevue, WA (800) 233-0877 (908) 602-5500 
CEE (800) 234-9497 (708) 576-1600 ae 
E (200) 827-6467 fax: (708) 576-0710 
BM fax: (206) 822-9095 ananta; GA 
L4 Oracle (800) 322-3366 
GTE Telecommunications Redwood Shores, CA (404) 804-8100 
Atlanta, GA (800) 633-0596 fax: (404) 804-8102 
(404) 391-8000 (415) 506-7000 
fax: (415) 506-7200 
wireless networks. Tightening Integration 


Wireless applications would be net- 
work-independent, so users could link their 
computers to any network. À single user 
could have access to several networks, or 
multiple users in different locations could 
have access to whatever services are avail- 
able in their regions. In all cases, the same 
access methods would be used for any par- 
ticular application. 


Several vendors—including Motorola, CE 
Software, Oracle , Racotek, and Xcellnet— 
are concentrating on middleware that more 
tightly integrates existing applications with 
wireless networks. Their goal is to mini- 
mize the liability of restricted bandwidth. 

For example, Oracle in Motion is a net- 
work-independent tool that lets a company 
develop Windows-based wireless appli- 


cations. It uses agents to reduce the back- 
and-forth packet traffic that 1s common 
with LAN-based client/server software. In 
this case, Oracle in Motion uses an agent 
on the LAN to query a host. 

Some of this middleware makes existing 
Windows applications compatible with 
wireless networks. For example, Radio- 
Mail Connection for Windows—devel- 
oped by RadioMail and ConnectSoft— 
provides mobile messaging capabilities 
for Windows users. It’s actually a wire- 
less version of ConnectSoft' s E-Mail Con- 
nection. With help from products like this, 
companies don't necessarily have to 
develop new wireless applications from 
scratch. Many existing applications can 
be used with little or no modification. 

Thanks to new middleware, standard- 
ized command sets, common APIs, 
expanded geographical coverage, and 
improved transfer rates, the move to wire- 
less WANs should be a much more man- 
ageable task. I 


Salvatore Salamone is a BYTE news editor 
based in Manhattan. You can reach him on 
the Internet or BIX at ssalamone@ bix.com. 


eres a small piece of big news for everyone who never a problem. Because now you can lake every- 


computes away from the office. i 
Pereos; the maximum mobile storage 
device, bas arrived. 


Nou, if that doesnt make your eyes bug ™ 


Siding — files, applications, ulili fies, presen- 
and more — right along with you. 
Pereos weighs less tban ten ounces 

) Billaches to any parallel port on any PG, runs 


oul, then you havent arrived at bome, al a p m Jor months on a pair of standard AA batteries 


868 floppies? 


hotel, or at 30,000 feet, only to discover the sar and stores the equivalent of 868 floppies on a 
data you need is back at the office. T cartridge Ibe size of a postage samp. 


With Pereos, baving all the right stuff right now is It also comes complete with powerful data manage- 


A Gigabyte of Data in the Palm of Your Hand. 


110 BYTE JUNE 1995 


Call 800-328-2779 


ment software that locates and synchronizes your 
files and makes backup a breeze. 


Well explain bow bigh speed 


dala transfer makes Pereos the handy way to move 
files from desktop to desktop — no nettvork required. 


DATASONIX 


ORY Datssonix. Perros is a registered trademark of Dstasonix Corporation. 


Pereos 
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Iwo Functions. One Card. 
Zero Hassles. 


The EtherneteModem from Megahertz 

No one understands the advantages of a combi- 
nation Ethernet and modem card better than 
Megahertz. After all, it means one less thing to carry 
(or lose). One source for service and support. And 
only one PC slot required for simultaneous modem 
and Ethernet connections. 

If you expect more from the company that has 
sold and supported more PCMCIA modems than all 
competitors combined, Megahertz 
won't disappoint you. Our single- 
minded focus on the mobile 
computer user has given us the 
ability to virtually eliminate 


card/notebook incompatibilities. 


Megahertz has also developed innovative 
solutions to common connectivity problems. Like a 
unique cable system that removes any confusion 
between modem and Ethernet connectors. 

Additionally, our Ethernet» Modem offers low 
power consumption, saving battery life. And intelli- 
gent installation, making initial set-up fast and easy. 

Call us for more details. Or visit our web page 
at http://www.xmission.com/~ mhz. 

You'll find that the Megahertz Ethernet Modem 


doesn't just combine functions, it eliminates hassles. 


For more Megahertz EtherneteModem 
benefits, call 1-800-LINKING, ext. 4327. 


"Meg 


Now you can use your modem 
and access your Ethernet network 
from a single PCMCIA slot. 


V.34 Modem 


Cellular Modem 


Megaheriz offers a complete 
line of industry-leading 
mobile connectivity solutions. 


ahertz 


Linking Your Worlds 
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The New Texas Instruments TravelMate” 5000 


e 75 MHz Pentium processor » Two Lithium ion battery packs » Serial infrared port » 10.4" Active Matrix or 10.5" Dual 
Scan displays «524 million bytes (-500MB) or 810 million bytes (=772MB) Hard Disk Drives* « SMB RAM, expandable 
lo 82MB « 2MB Video memory « Multimedia package: Built-in 16-bit sound, internal speaker & dual mode microphone penti um 


E $ $ O n 


When the rush was on to introduce a notebook with a 
Pentium" processor, Texas Instruments decided to do what 


others thought couldn't be done. Df y 
We created a notebook that maximizes ADEF, 


Pentium performance by integrating full PCI bus architecture 
in our TravelMate 5000. 

And for flexible connectivity, we designed a way to allow 
external access from the PCI bus to the latest peripherals. 

It was a challenge we addressed for two simple reasons: 
to give users true desktop Pentium perfor- 
mance for faster running software and expan- 
sion capabilities for investment protection. 

So now you have a notebook with smoother full-motion 
video and enhanced 3-D graphics. In addition, we designed the 
TravelMate 5000 to take advantage of the “plug and play" capa- 
bilities of Windows 95° when it becomes available. — 

But our engineers didn't stop there. «gi | 
We added a second lithium ion battery without 
sacrificing size, weight or eliminating a floppy drive. 

In addition, wireless communication with other notebooks 
and desktops is very quick and easy with our integrated 
infrared capabilities. 

The TI TravelMate 5000. For more information on what 
others thought you couldn't do with a notebook, simply call 
1-800-TI-TEXAS (e-mail: 2ti@msg.ti.com). 


EXTENDING YOUR REACH" 


435 TEXAS 
INSTRUMENTS 


Warranty may vary from country to country. Contact your local TI office for details. Batteries and options 
are covered by a one yeas limited warranty. *Depending on model. TravelMat» and “Extending Your Reach" 
are trademarks of Texas Instruments. Windows 95 is a registered trademark of Microsoft Corporation. 
Pentium is a trademark and the Intel Inside logo is a registered trademark of Intel Corporation. © 1995 TI. 
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MORE 


EN 


DISK SPACE 


FROM THE PEOPLE WHO BROUGHT 
YOU MORE MEMORY. 


Have you ever tried to clean up your system? 

Then you know that removing all of the 
Windows™ apps, files and system components 
you don't want in order to make room for the things 
you do want is next to impossible. 

Unless you have the right tool. 

With Quarterdecks new CleanSweep™ at your 
disposal, you can safely unclog your system and 
free up megabytes of precious disk space with 
the greatest of ease. 


A DISK IS A TERRIBLE THING TO WASTE. 
So before you blow a bunch of money on a new 
drive, grab your mouse and ask CleanSweep to 
analyze a program for you. | 
The long list of system files, 
DLLs, VxDs, Help files, .ini files, 
add-ons and other stuff that 
` pops up on your screen will 
give you a pretty good idea pnm 
of how much disk space you've been wasting. 
And since all those files are scattered all over 


your system, they're very hard to find. Which is 
why CleanSweep comes equipped with exclusive 
Helper Technology that understands the bizarre 


installation habits of popular Windows programs. 


TO DELETE. OR NOT TO DELETE. 
CleanSweep knows more than just where to look 
for the maximum number of files. It also knows 
what to do when it finds them. 

And what not to do. 

Since uninstalling the wrong file-say, a shared 
DLL-can disable other programs you use daily, 
CleanSweep uses SuperLinks to track files that 


are needed by multiple applications. 


a ~& & = = 
E 55 
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CleanSweep 


IL also lets you view any file, confirm every 
action, undo anything you've done and even 
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perform trial runs to see how much disk space 
you're about to gain. 

Which is just the sort of ingenious func- 
tionality you'd expect from Quarterdeck, the folks 
who brought memory management to millions 
with the legendary QEMM? 


LEAVE NO FILE UNTURNED. 
To really get the most out of CleanSweep, you'll 
want to use it to track down and delete duplicate, 
backup, archive, help and bitmap files. 

Not to mention unneeded system compo- 
nents such as graphics drivers, fonts, wallpaper, 
system files and screen savers. 

But before you can do any of this, you'll 
need to see your nearest reseller. 
Or call us at 800-354-3222. 
Wherever you buy 

CleanSweep, if you're nol 
: thrilled, you can return it within 
30 days for a full refund. No questions asked. 

Don't worry, CleanSweep uninstalls itself. 


—— P Á—— AC LL TIU T. 
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Mobile Computing 
Color to Go 


CHRIS CHINNOCK 


obile-computer 
screens are roughly 
midway through a 
transition from mono- 
chrome to color. Five years ago, color 
screens on laptops were quite rare; five 
years from now, they will be not only 
commonplace, but taken for granted. 
Monochrome displays might still be 
offered on the lowest-end laptops in 
the future, and palmtop devices will 
cling to monochrome displays for a 
while longer. But for the most part, col- 
or screens will soon be the accepted 
standard, just as they are on desktop 
systems. 

User demand for larger and brighter color displays seems 
relentless, and it poses great challenges for the designers 
who struggle to cram these screens into smaller and lighter 
mobile systems (which users also expect to run longer on 
a battery charge). Newer display technologies could prove 
to be their salvation, but LCDs still have plenty of room for 
improvement and will continue to dominate the market 
for the immediate future. As new display and materials 
technologies evolve, prices will drop, and innovative com- 
binations could lead to new categories of mobile-comput- 
ing products. 


LCD Is King 

Today’s LCDs are essentially valves that regulate the 
amount of light emitted from an internal backlight. This 
light passes through several layers of polarizers, liquid 
crystal materials, and color filters. A screen image is con- 
trolled by a grid of electrodes that determines how much 
light passes through each grid point, or pixel. 

AMLCDS (active-matrix LCDs) have a transistor at 
each pixel site, while PMLCDs (passive-matrix LCDs) 
don’t. These transistors provide better control over the 
light that passes through the grid, enabling more vivid col- 
ors and faster updates without ghosting. This is particular- 
ly important for multimedia applications that use motion 
video. (See the table “Comparing Today’s LCD Tech- 
nologies” on page 122.) 

Notebook computers represent a significant portion of 
the mobile-computing market, and both types of LCDs 
are almost universal in these systems. Passive displays 
cost less, of course, so they’re generally found in lower-end 
notebooks. Active displays are likely to cost about twice 
as much as their passive counterparts for several years to 


come (see the figure 
“LCD Price Trends” 
on page 118). 

Up to now, the vast 
majority of AMLCDs 
have been manufac- 
tured in Japan. High- 
volume manufactur- 
ing capacity is rapidly 
expanding—not only 
in Japan, but also in 
Korea and Europe. 
(The U.S. has only a 
few low-volume factories.) This expansion in Asia and 
Europe is being encouraged by the maturity and stable de- 
mand of LCD technology. “Customers have finally realized 
that active-matrix displays can do the job,” says Dave 
Kuty, display project manager at Apple. “They have moved 
past the ‘needing improvement’ phase to the ‘acceptable’ 
stage.” 

Steve Depp, manager of home electronics and the sub- 
system technical and applications lab at IBM Research, 
agrees. “The development of AMLCDs is beginning to 
look like silicon’s. There’s a technology road map show- 
ing what levers you pull at what time. That’s a sign of a rea- 
sonably robust technology.” 

With so much money and brainpower being invested 
in AMLCDs, suppliers expect to make progress in all as- 
pects of production: screen quality and size, power con- 
sumption, weight, and cost. 

“The primary emphasis this year will be to shift the 
10.4-inch VGA-resolution [640- by 480-pixel] screens to 
SVGA [800 by 600 pixels] and to add more bits of color,” 
says Joel Pollack, senior product marketing manager at 
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Although some new 
display technologies 
for mobile computers 


are on the horizon, 
LCDs are likely to 

dominate for years 
to come 
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FEDS: WAIT A FEW YEARS 


FED (field emission display) technology is another emerging display technology 
that’s challenging LCDs. However, FEDs must demonstrate clear advantages over 
LCDs if they hope to gain wide market acceptance. Some developers believe the 
low power, wide viewing angles, and good image quality of FEDs will make them 
an attractive alternative. But others think the relentless advancement of LCDs may 


be too much to overcome. 


An FED is essentially a flat CRT. But instead of using a single electron gun to 
scan a phosphor-coated screen, an FED has a grid of individually addressable elec- 
tron emitters on a flat substrate. A second transparent substrate contains colored 
phosphors. Each emitter pixel is addressed with electrical signals that trigger the 
emission of electrons, which react with the phosphor screen to generate colored 
light. The ultimate goal is to produce a CRT-quality image in a flat package that 


consumes little power. 


Several varieties of FEDs are now under development by different companies 
(see the box below). The most popular approach is to fabricate thousands or mil- 
lions of tiny cone-shaped structures that emit electrons when voltage is applied. 
Some FEDs add voltage grids that help focus the electrons and increase voltage 


levels. Developing the materials, architectures, and 
manufacturing expertise to fabricate these electron 
emitters is one of the major challenges facing FED 


developers. 


The advantage of using higher voltages is that it 
will let FEDs work with existing CRT phosphors. 


FED Developers 


Canon 
Tokyo, Japan, and Lake 
Success, NY 


Coloray 


Lower-voltage approaches rely on the development 
of new phosphors that can operate efficiently and 
with long lifetimes at reduced voltage levels. There 
have been several recent advances in this area. 

The discovery a few years ago that certain types 
of diamond films are excellent electron emitters is 
also helping to fuel FED development. Researchers 
are looking for ways to improve the quality of these 
films and make them easier to manufacture. 

Several companies are expected to demonstrate 
prototype FEDs this year, but that doesn't mean 
mass production is imminent. As IBM's Steve 
Depp points out, "From our experience in the 
AMLCD [active-matrix LCD] area, once good pro- 
totypes are demonstrated, it's about 24 years before 
they show up as actual products in quantity. It takes 
time to build a factory and establish other aspects of 
the infrastructure. Consequently, I think we're talk- 
ing about mid-1997 before we see FEDs in any rea- 


Fremont, CA 


FED Corp. 
Hopewell Junctlon, NY 


Futaba 
Chiba City, Japan, and 
Plymouth, MI 


Micron Display Technologies 
Boise, ID 


Pixel International 
Rousset, France 


Raytheon 
Quincy, MA 


SI Diamond Technology 
Houston, TX 


Silicon Video 
Cupertino, CA 


Texas Instruments 
Dallas, TX 


sonable volume." 


Sharp Electronics. *We are also talking 
about offering an 11.3-inch-diagonal dis- 
play toward the end of the year." 

There are many technical challenges in- 
volved in improving AMLCDs. For ex- 
ample, to pack more pixels into the same 
area, manufacturers are reducing the size of 
the transistors and line widths and are mov- 
ing toward self-aligning photolithograph- 
ic techniques. They are also developing 
improved fabrication processes and bet- 
ter test and repair procedures. 

Many manufacturers are now on their 
third generation of fabrication equipment. 
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The latest equipment reduces the number 
of steps required in the manufacturing pro- 
cess, resulting in faster, cleaner, and more 
uniform processing. The latest equipment 
can also process larger glass substrates. 
This permits more (or larger) displays to be 
processed on a single substrate. All these 
factors help to improve yields and reduce 
costs. 

At the same time, both weight and pow- 
er consumption are decreasing. "Today's 
10.4-inch AMLCD is 11.5 mm thick, 
weighs 500 grams, and consumes 2.9 watts 
of power," explains Pollack. “By next year, 


we intend to get that down to 8 mm thick, 
weighing about 400 grams, and consuming 
less than 2 watts of power." 

Many technical improvements are driv- 
ing this progress, including more efficient 
backlights, better optical light guides, and 
more transmissive color filters. But the 
best gains appear to come from shrinking 
the transistors. This allows more light to 
pass through the LCD, so the screens can 
be brighter and also use less power. “A 
few years ago, I would have thought we 
were getting to the point of diminishing 
returns for AMLCD, but I now see steady 
progress being made throughout this year 
into next [year]," says Pollack. 


The Future of Passive-Matrix 

As mentioned earlier, passive displays still 
cost less and consume less power than ac- 
tive displays, so they're expected to com- 
mand a considerable market share at the 
lower end of the notebook market. They 
will also dominate the market for low-cost 
hand-held devices. But as AMLCDs ad- 
vance rapidly along the price/performance 
curve, manufacturers of PMLCDs will 
have to match those gains to remain com- 
petitive. Although they can take advan- 
tage of many of the same advances in man- 
ufacturing and materials as AMLCDs, the 
manufacturing techniques for PMLCDs 
are quite different. 

For example, PMLCD manufacturers 
must pay special attention to the thickness 
of the cell gap through which liquid crys- 
tal material flows, which is located be- 
tween the two sheets of glass that form the 
display. Preparing the glass surfaces for 
this material is a particularly delicate pro- 
cess because any small variations are clear- 
ly visible on the screen. 

It has taken some time for the Japanese 
manufacturers to solve these difficult prob- 
lems. But as they gain better control of 
their processes, new options become avail- 
able. For instance, a technique known as 
electrically controlled birefringence, or 
ECB, can produce a color PMLCD without 
filters. If the cell gap is precisely con- 
trolled, it's possible to obtain various col- 
ors by applying different voltages. This 
wasn't feasible before, due to variations 
in the thickness of the cell gap. 

“Now Japanese manufacturers are rou- 
tinely holding this thickness to 0.1 micron, 
which is actually flatter than the glass it- 
self," says Apple's Kuty. "While ECB is 
still in the research phase, if we can get 
adequate speed and some color capability, 
this technology might make an excellent 
ultra-low-power reflective display in a few 
years." continued 
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Another challenge faced by mak- 
ers of passive displays is the limited 
number of addressable lines in the 
LCD grid. To overcome this, most 
manufacturers are adopting a dual- 
scan approach that adds a second set 
of drive electronics to the screen. 

Low contrast is yet another prob- 
lem. Some liquid crystal materials 
yield high contrast, but at the ex- 
pense of slower response. For ex- 
ample, rapid mouse movements 
cause the cursor to "submarine" (i.e., 
temporarily disappear), and ghost 
images ruin the playback of motion | 
video. 

New addressing schemes may be 
able to solve these problems. For ex- 
ample, Motif, a joint venture of In 
Focus Systems and Motorola, will 
soon introduce passive displays that use 
a new technique called active addressing. 
This scheme updates the LCD rows semi- 
randomly under the control of a special 
ASIC. 

"Our first generation of products will 
carry a 30 percent to 35 percent price pre- 
mium over traditional passive-matrix dis- 
plays, but this buys you display perfor- 
mance that is near active-matrix levels," 
says Motif vice president Kevin Cornelius. 


VAGA Mobile Computing 


LCD Price Trends 


OEM prices of 9.4- to 10.4-inch-diagonal LCDs for 
high-volume system manufacturers (Source: Motif) 


Active-matrix 


Passive-matrix 


Motif has lined up an impressive array 
of strategic partners, including Asahi 
Glass/Optrex, Kyocera, Standish Indus- 
tries, and Tottori Sanyo. Together, they'll 
promote active addressing in the market- 
place. Motif will supply ASICS to its part- 
ners and receive display panels in return. 
All the involved parties can then combine 
the ASICs and panels to assemble their fi- 
nal products. (In late March, In Focus an- 


Active-Matrix EL Displays 


Like FEDs (field emission displays), EL 
(electroluminescent) displays are emis- 
sive devices. Instead of modulating a 
backlight, as LCDs do, EL displays pro- 
duce their own light by applying voltage 
to a phosphor. The advantages of EL 
displays include their rugged construc- 
tion, ability to operate in an extended 


temperature range, and low power con- 


sumption. In addition, EL displays are 
the only ones that are completely sot 
Id-state. 

Working with a team that includes 
Kopin and the David Sarnoff Research 
Center, Planar America is currently de- 
veloping an AMEL (active-matrix elec- 
troluminescent) display. Each pixel site 
on this display has its own transistor, 
an approach that seeks to achieve the 
same advantages as Kopin's single-crys- 
tal LCD process (see the main text for 
details about this process). All the drive 
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electronics and pixel transistors are fab- 
ricated in a modified silicon foundry. 
Phosphors are then deposited directly 
onto these electronics. 

*AMEL fabrication requires only a sin- 
gle substrate," explains Ron Khormaei 
of Planar America. "This elim- 
inates the assembly and 


nounced that it would buy back almost 
half of Motorola's shares in Motif and that 
Motorola expected to sell its remaining 
Motif shares. At press time, it was unclear 
what effect this would have on the rollout 
of Motif's active-addressing technology.) 

Other novel addressing schemes are 
likely to appear. Arithmos, a West Coast 
semiconductor start-up, is reportedly work- 
ing on a passive-matrix technique called 
"transform addressing." In Japan, Asahi 
Glass is developing a method known as 
MLS (multiline selection). Motif's Cor- 
nelius says that MLS and active addressing 
are complementary technologies. “Both 
schemes increase response time and 

contrast, but MLS does not have 
b a discrete gray-scale capability, 
which is necessary for displaying 
video images," he notes. 

Another interesting addressing scheme, 
which is currently under development at 
Positive Technologies, has been dubbed 
adaptive scanning by company president 
Robert Hotto. “In standard passive-matrix 
addressing, each pixel is updated approx- 
imately 30 times per second, row by row," 
he explains. “But adaptive scanning mod- 
ifies this update rate, customizing it for 
each row or group of rows. Higher-inten- 
sity pixels, or pixels that are changing 


Development is still in its early stages, 
however, and moving from prototypes 
to volume manufacturing will take time 
and money. Planar recently received a 
$29 million contract to develop manu- 
facturing processes that will allow pilot 


EL Display Advantages production of AMEL screens. 


The company hopes to begin 


alignment of two substrates, > SRR aani: sampling monochrome VGA 

which is required for all other | * visae ol displays and 640- by 512- 

flat-panel technologies." temperature range pixel color displays by next 
AMELs may be well suited | o jow power summer, 

to HMDs (head-mounted dis- consumption Developing a bright and 

plays) and portable-comput- | e only completely stable blue phosphor has 

ing devices that require | solid-state displays — long been an elusive goal for 


screens with low power con- 
sumption and extended operating-tem- 
perature ranges. That's why the military 
is interested in this technology. In fact, 
the U.S. Army is making preparations 
to flight-test an AMEL-based HMD next 
winter. 


Planar. However, the com- 
pany recently announced a breakthrough 
in this area. While the first samples are 
targeted primarily for high-performance 
military devices, Planar is also eyeing 
opportunities for HMDs and other ap- 
plications. 
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rapidly—due to fast motion, for exam- 
ple—are updated more frequently than 
slow-moving or static areas. This smart- 
addressing method essentially optimizes 
the pixel-update rate to conform to the 
type of imagery being displayed.” 

Adaptive scanning works for both pas- 
sive- and active-matrix LCDs. Positive 
Technologies is working on ways to use 
the technique in automotive displays as 
well as in hand-held computing devices 
for package-delivery services. 

Additional advancements may come 
from experiments with new kinds of ma- 
terials, such as guest-host liquid crystals. 
With these, dye is added to the liquid crys- 
tal to increase contrast. Some of these dis- 
plays dramatically boost the brightness of 
the screen without the use of polarizers. 
When used in a passive-reflective mode, 
they consume little power, sometimes in 
the range of 50 milliwatts. Guest-host liq- 
uid crystals work with both active- and 
passive-matrix displays. 

Ferroelectric LCDs have been under de- 
velopment for a long time, especially at 
Canon. However, product introductions 
have been delayed for more than 10 years 
because of persistent problems with man- 
ufacturing and the mechanical instability of 
the liquid crystal material. Although pro- 
totypes are once again expected to appear 
this year, they face a skeptical audience. 

“Ferroelectric LCDs require different 
driving electronics,” says Apple’s Kuty. 
“You just can’t replace an active-matrix 
[display] with them. Unless they have 
some real advantage over active-matrix, 
people will be reluctant to invest the en- 
gineering time in them.” 


Emerging Markets 

Today, the vast majority of mobile-com- 
puting devices are notebook computers, 
along with personal organizers and a few 
thousand PDAs (personal digital assis- 
tants). The market is likely to expand in 
coming years as new technologies enable 
the production of high-resolution displays 


that measure 3 
inches (diagonal) 
or less. These dis- 
plays will be the 
visual interfaces 
for communica- 
tions devices de- 
signed to be car- 
ried around or even 
worn on the body. 
This market is just 
now emerging and 
could become quite 
significant in five 
years. 

For example, 


plex components. 
CPS] and InterVi- 
sion are among the 
companies devel- 
oping systems for 
these types of ap- 
plications. 

New kinds of 
projection devices 
are coming, too. 
| There’s already a 
| clear shift under 
| way from CRTs to 
| LCDs for projec- 
| tion panels. Most 
| of today's projec- 


HMDs (head-mount- - | tion devices are 
ed displays) are be- Small, high-resolution LCDs will enable a new class | merely peripherals 
ing touted asanew of head-mounted displays that give hands-free for laptop or desk- 


kind of interface 
for some types of ' 
portable computers. These aren’t the full- 
immersion goggles associated with virtu- 
al-reality systems, but rather a single eye- 
piece that obscures only part of the user’s 
field of vision. While these systems can 
be used for traditional applications, such as 
spreadsheets and word processors, new 
uses include the display of such things as 
technical manuals, blueprints, exploded 
diagrams, and even video clips that show 
how to, say, repair complex machinery 
(see the photo). 

When HMDs are linked to voice-acti- 
vated computers worn on the body, the 
result is a systern that gives workers hands- 
free access to volumes of information from 
almost any where. For instance, a heli- 
copter-repair technician equipped with an 
HMD wouldn't have to lug a heavy tech- 
nical manual to the top of an aircraft to 
work on the rotor blade. Technicians work- 
ing in cramped quarters could view sche- 
matics right on the repair scene, possibly 
even getting advice from a supervisor mon- 
itoring the situation through a small video 
camera and a wireless communications 
link. Factory workers could view a virtual 
template that helps them assemble com- 
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access to volumes of technical data. 


top computers, but 
a few are starting 
to acquire some computing capabilities of 
their own. For example, In Focus Systems 
already offers a projector with a built-in 
floppy drive that doesn't have to be teth- 
ered to a computer to show a presentation. 

Communications devices will benefit 
from improved display technologies as 
well. Portable phones will probably inte- 
grate small displays and enough computing 
power to enable the user to view E-mail 
messages, news bulletins, and other infor- 
mation. 

The first device to explore this territory 
is the Simon, which was introduced last 
year by BellSouth Cellular and designed by 
IBM. The Simon is a combination cellular 
phone/PDA that includes an x86-compat- 
ible CPU, a fax modem, a PCMCIA Type 
II PC Card slot, 11 built-in programs, and 
a 4%- by 14-inch touch-sensitive LCD 
screen. Better displays will almost cer- 
tainly lead to more hybrid devices like the 
Simon. 


New Types of LCDs 

By experimenting with different types of 
silicon, manufacturers are now producing 
new LCDs that have greater resolution than 


DISPLAY TYPE COLOR QUALITY VIDEO RESPONSE CONTRAST 

Active-matrix 0000 0000 0000 High 00/0000 
Passive-matrix oo o oo Low 00/0 o oo 
Active-addressing o00 ooo ooo Moderate oo 

Key: Excellent 0000 — VaryGood OO O Good OO Poor O 
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before, as well as improved electrical char- 
acteristics. Some of these LCDs are better 
suited for the tiny displays in miniaturized 
devices, while others show promise for 
the full-size, direct-view screens on lap- 
top systems. 

The AMLCDs used in today's laptop 
computers are fabricated with amorphous 
silicon. This type of silicon requires dis- 
crete ICs for the off-screen electronics, 
which increases the display's weight, bulk, 
cost, and power consumption. These ICs 
are made in traditional silicon foundries 
from single-crystal silicon, which has ex- 
cellent electrical characteristics. Another 
type of silicon is poly-silicon, which isn't 
as efficient as single-crystal silicon but 
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is better than amorphous silicon. 

All the on-screen transistors and off- 
screen electronics that are made for dis- 
plays out of single-crystal silicon and poly- 
silicon can be fabricated simultaneously 
on a single substrate. This not only im- 
proves reliability and cuts costs but also 
offers some performance advantages. The 
result is a display with lots of pixels in a 
small area. 

One company that’s trying to commer- 
cialize single-crystal LCD technology is 
Kopin, which recently established a plant 
for mass production. “Right now we are 
shipping 14-inch VGA monochrome dis- 
play toolkits that allow systems designers 
to evaluate the displays, but 1280- by 
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Special Report 


1024-pixel displays will follow soon,” says 
Jeff Jacobsen, Kopin’s vice president for 
business development. “Last May, we re- 
ceived an ARPA contract to demonstrate 
an AMLCD with 2560 by 2048 resolu- 
tion. No one has done anything like that 
before,” he adds. 

LCDs based on poly-silicon have many 
of the advantages of single-crystal-silicon 
LCDs, but their poorer electrical charac- 
teristics may prevent them from achiev- 
ing the highest density displays. The view- 
finders in camcorders often use this type 
of LCD. 

Manufacturers such as Hitachi and 
Seiko-Epson are large-volume suppliers 
of poly-silicon LCDs, but that situation is 
changing. Camcorder manufacturers re- 
cently established their own poly-silicon 
lines, so outside suppliers are looking for 
new market opportunities, such as HMDs 
and projection devices. Hitachi and Seiko- 
Epson have increased the resolutions of 
their viewfinder displays and, along with 
Sony, are now sampling VGA-resolution 
products. A U.S.-based company named 
Sarif (a joint venture of In Focus and the 
David Sarnoff Research Center) was re- 
cently formed to commercialize poly-sili- 
con displays. 

Other companies are developing new 
technology for larger, direct-view displays 
based on poly-silicon. Current fabrication 
techniques use a high-temperature process 
that requires expensive quartz substrates, 
because the heat would warp a flat glass 
panel. Consequently, the goal is to find a 
low-temperature process. ARPA is cur- 
rently funding this development in the U.S. 
"It will be two to three years before low- 
temperature processes are commercial- 
ized, but pilot line production might be- 
gin within 18 months," explains ARPA 
program manager Dave Slobodin. 

Display technology is evolving rapidly 
on many fronts. And each advancement 
potentially enables the development of 
new kinds of mobile-computing devices. 
Although it's difficult to predict what these 
devices will look like, or even what they 
will do, today's mobile computers stand 
to benefit as well. As Sharp's Pollack puts 
it, “In five years, I think we'll be looking 
at a whole new paradigm in display tech- 
nology. Displays may look the same, but it 
won't be today's technology." m 
Chris Chinnock is a technology writer based 
in Norwalk, Connecticut, who specializes 
in emerging and cutting-edge technologies. 
He can be contacted on the Internet at 
76061.3671 9 compuserve.com or on Compu- 
Serve at 76061,3671. 
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» List price (U.S. dollars) 599 $199 $495 
> Number of pre-defined symbols 2,000 750 400 
» Number of clipart images 1,000 0 0 
> Number of photos on CD-ROM 1,000 0 0 
» Number of fonts 0 24 
> Number of colors 256 24 16.8 million 
> Number of pre-defined arrow types 11 15 
> Number of import/export filters 8/7 9/9 11 
> Number of symbol libraries ; 22 25 
EASE OF USE 
> "Drag and drop" symbols . o e 
> Symbol auto-connect J © 
> Auto-resize symbols to fit text 
> On-screen text and line editing e e e 
> On-line interactive tutorial ? 
> Spelichecker e 
> Symbol substitution " ^ e 
DIAGRAMMING FEATURES 
> OLE 2.0 server ; @ © 
> Create customized symbols è E e 
> Draw symbols i E 
> Save customized symbols to library . E o 
> Open muitipie symbol libraries E 
> Diagram linking » e e 
> Create custom line arrows 
> Works In layers - 3 
> Rotate objects : e 
> Mirror objects & e 
CorelFLOW is the fast, easy way to organize and communicate your 
ideas with flowcharts, diagrams, schematics and more! 


NETWORK READY! 


Floating Smart Symbol Libraries Link symbols to other 
provide quick access to over CorelFLOW diagrams 

2,000 "drag and drop" symbols. or other applications. 
Connect symbols automatically "Drag and drop" files directly 
as you draw with over 30 from any OLE 2.0 compatible 


customizable connector styles. application. 


Edit text directly on screen Add flair to your diagrams 
and add impact using any with any of the 1,000 clipart 
of the 100 TrueType fonts. images and 1,000 photo 


images included. 


"Inside and out, ji 1-800-333-3330 8 


Corel FLOW is a beauty." " 2T | fo | d 
November 1994 f EF — == rT p i i r du ó. ,COREL 
2 J | m i 
The Office Superstore =_ ol Call now for faxed literature! 
1-613-728-0826 ext. 3080 
- E Call for the store nearest you! D 181054 
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OUR NEWEST SERVERS ARE DESIGNED TO GIV 


SOLID SUPPORT, As you'd expect from the world 
leader in networked servers, we've engineered our newest . — 


models to reliably serve in a NetWare environment. 
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EARLY WARNING SYSTEM. Compaq Insight Manager 


monitors hundreds of server components and warns — ____ 


you when problems are merely a possibility. TEL G 
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FLEXIBLE CONFIGURATION. SmartStart revolutionizes the setup process, 


automatically configuring and optimizing NetWare on your serrer. z 


FEWER ACHES AND PAINS. Compaq servers are 


backed by our three-year on-site warranty* and free access to our | — — — 


EE 


ce 
24-hour help line (with additional plans available). 


MOVES INFORMATION FAST. Compaq's TriFlex / PCI architecture 


builds upon the new PCI standard, foreven higher performance. 


PREVENTS UNNECESSARY STRAINS. Our Pre-Failure = 
Warranty" replaces major parts at no cost — before they — 


can interrupt a group's critical work. 


People are born with one. Businesses have to build them from scratch. To help you assemble the 


most reliable information backbone, Compaq announces a new generation of servers. They're 
all designed to faithfully serve the demands of workgroups and departments — from the expandable ProSignia line to the 
business-critical ProLiant family (with up to four Pentium processors). And they're all engineered to do what every 


©1995 Compaq Computer Corporation. All rights reserved. Compaq registered U.S. Patent and Trademark Office. ProSignia and TriFlex are trademarks and ProLiant, SmartStart and Ins 
Certain restrictions and exclusions apply. Monitors, battery packs and certain options are covered by a one-year warranty. For details, call the Compaq Customer Support Center at 1-800-345- 


YOUR COMPANY IHE THING IT NEEDS MOST. 


Fig.1 Backbone 


profitable business demands: keep running. Compaq's CD-based SmartStart ensures a smooth, integrated installation, and 
our Insight Manager constantly monitors for potential problems — which, if encountered, are covered by the Compaq 
Pre-Failure Warranty. For more information, call 1-800-853-9518 or visit our Web site at iy 

www.compaq.com. We can help you get the performance you need. As well as the support. COMPAQ. 


ger are registered trademarks of Compaq Computer Corporation. NetWare is a registered trademark of Novell, Inc. Pentium is a registered trademark of Intel Corporation. *Limited warranty, 
plicable anly to disk drives running under Compaq IDA, IDA-2 or SMART SCSI Array controllers and models with advanced ECC memory. 
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It all comes down 
to tomorrow's 
presentation. 

You've been there many times before. 
The night before the big presentation. 
You want to make last minute changes. 
But there's no time to make new slides 

or transparencies. 

Presenting the Proxima Desktop 
Projector 2800. It’s a whole new way of 
looking at presentations. It connects 
directly to your PC or Macintosh and 
allows you to project anything on your 
computer screen onto a large screen or 
wall. Everything from simple charts to 


| full-motion multimedia presentations. 


į | 
TI nm es IHE th ese Plus, Proxima’s unique Cyclops’ interactive 
= y as a y = A software from anywhere in the room, 
Proxima Desktop Projecto F. | Best of all, the Proxima Desktop 


Projector 2800 is easy to set up and use. 


| pointer system lets you control your 


Find out how owning one can help you 
| — be more professional and more 


successful than ever before. 


Call 1-800-799-3331, 
ext. 111, for your free 
information kit and 
enter to win a $15,000 
portable Deskton 
Projection ge System! 


THE DESKTOP PROJECTION COMPANY 


"ha purchase oto to ener Vod atum pote Seatorakes daras mort be recevad by E7195 Fo cargeli raas. cab 1-007 9-3311 ext Itt 
Deskiop projecton eysier includes a Priora Dekdop Prowcior 2890 anc your chocs of eder à Macer Powerbor S490 or an EM ThinkPad TIXO Retai veus $15,000 
Man Olita 440 Carroll Pack Deve, San Dago, CA 02121-2298, 1618) 457-5500, FAX p ee Horuareeg 24 6191 RX Seek, The Nethediea -3143450 248, FAX «3143449 220 
Prona aed Cycoos at gated tracemerks of Prouma Corporation Dwitizo Progecs and — Ó—— (M 
fuer pache cecwrs. US. wed kraiga painat are pending. Copynott 1995 Prenea Corporation. M nights eumd. Spsc/calions pect 2 Cans wihou oot 
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n the continuing quest to extend 
the operating time of their mo- 
bile computers, manufacturers 
are finally getting smart—smart 
batteries, that is. And more powerful 
batteries, too. 

Thanks to sophisticated electronics 
and power management subsystems, 
these new rechargeable batteries prom- 
ise to live longer, better lives. Equally 
important, they can predict their own 
useful operating time with unsurpassed 
accuracy, ending the guesswork that 
has long plagued users. Smart batter- 
ies began appearing in notebooks from 
Compaq and IBM in 1993, and they're coming soon to 
many other systems. 

In the past, you judged batteries by sheer electrical ca- 
pacity alone. The stronger the battery, the longer it could 
run between charges. Obtaining a longer battery life boiled 
down to increasing the battery's size or reformulating its 
chemistry. To be sure, advances in chemistry continue to 
bear fruit. But the performance of existing battery tech- 
nologies can be significantly improved by integrating smart 
electronics that report the battery's precise charging status, 
temperature, age, and chemistry. 

Armed with this information, a mobile system can ac- 
curately predict how much longer the battery will last and 
adjust its power management tactics to squeeze more work 
out of the battery's remaining capacity. You sce a “fuel 
gauge" that shows almost exactly how much battery time 
remains, and you have more options for extending that 
time. 

When a smart battery finally runs out of juice, it also 
knows how much recharging it needs. This extends the 
overall life of the battery and keeps the mobile computer 
running at maximum operating capacity. 


Starting from Strength 

Intelligence notwithstanding. a battery's fundamental 
strength starts with its chemistry. For that reason, battery 
makers are hard at work inventing and refining better 
rechargeable cells. And that work is paying off. Eclipsing 
the once-dominant nickel-cadmium batteries are NiMH 
(nickel-metal-hydride) and lithium-ion cells. Lead-acid, 
which is a popular chemistry for rechargeable batteries in 
other devices, has a doubtful future in mobile computing. 
Rechargeable alkaline batteries probably won't play a ma- 
jor role in laptop computers, but they could prove useful in 


smaller devices. 

For years, nickel-cad- 
mium has been synony- 
mous with rechargeable 
batteries for portable tools 
and electronics. But be- 
cause cadmium can be 
hazardous if the spent 
batteries are not disposed 
of properly, nickel-cad- 
mium batteries have lost 
ground to cells built with 
the newer NiMH chem- 
istry. NiMH batteries create fewer disposal problems and 
have at least 20 percent more volumetric energy density 
(i.e., energy for a given volume). NiMH batteries enjoy a 
service life that’s about 40 percent longer than nickel-cad- 
mium batteries. 

What's more, nickel-cadmium is a mature technology, 
with faint prospects for further advancement. NiMH bat- 
teries, which were introduced six years ago, should continue 
to improve for years to come. For example. new sponge- 
metal NiMH cells from Panasonic are said to deliver up to 
150 percent more power than comparable nickel-cadmium 
batteries. 

These strengths have not been lost on systems designers, 
who are adopting NiMH cells as the battery of choice for 
today's mobile computers. For power tools and other con- 
sumer devices, nickel-cadmium batteries are still a main- 
stay. They are less prone than NiMH batteries to damage 
from high charge and discharge rates. 

Lithium-ion batteries are gaining favor, too. They deliver 
about 50 percent more volumetric energy density than 
NiMH batteries and about 80 percent more gravimetric 
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energy density (i.e., energy per unit of 
weight). Also, lithium-ion cells have a low 
rate of self-discharge: 10 percent per 
month, compared to 25 percent or more 
per month for NiMH batteries. And lithi- 
um-ion cells do not suffer from the so- 
called memory effect that shortens the op- 
erational lives of nickel-cadmium and (to 
a lesser extent) NiMH batteries. 

The memory effect occurs when a bat- 
tery is repeatedly, but not fully, discharged. 
Over time, the battery begins to “remem- 
ber” those partial cycles, causing the out- 
put voltage to drop well before the battery 
is fully drained. To prevent this from hap- 
pening, most nickel-cadmium and NiMH 
batteries should be fully discharged be- 
fore recharging. 

Although lithium-ion batteries are the 
rising star in mobile computing, a potential 
problem is that lithium is highly reactive, 
posing safety concerns. Early versions 
were sometimes known to ignite or ex- 
plode. In addition, some lithium-ion cells 
lose their capacity after repeated charge- 
and-discharge cycles. Still, lithium-ion's 
high energy density makes it an appeal- 
ing mobile technology. These batteries are 
showing up in such notebooks as the Lat- 
itude XP from Dell, the HiNote from Dig- 
ital Equipment, and the T3400CT Portege 
from Toshiba. 

For smaller devices such as palmtops 
and PDAs (personal digital assistants), 
rechargeable alkaline batteries show some 
promise. They fall somewhere between 
NiMH and lithium-ion batteries in terms of 
volumetric and gravimetric energy densi- 
ties. Available in AA and AAA sizes, they 
are well suited to the moderate power re- 
quirements of palmtops and PDAs. Re- 
chargeable alkaline batteries can work 
alongside standard alkaline cells, have a 


| GRAVIMETRIC ENERGY 
BATTERY TYPE 


Nickel-cadmium 


(WATT-HOURS/KILOGRAM) 


five-year shelf life, and—like lithium-ion 
batteries—have no memory effect. 

Looking ahead, two more battery 
chemistries are appearing on the horizon: 
lithium-polymer and zinc-air. Both have 
been under development for years and 
have commercial potential. 

It is claimed that lithium-polymer cells 
offer twice the gravimetric energy density 
and 50 percent more 
volumetric energy 
density than lithium- 
ion batteries. Such 
high energy densities 
help offset lithium- | 
polymer batteries" 
main drawback: a 
useful life of only 150 
discharge cycles. In 
contrast, nickel-cad- 
mium batteries can 
last up to 500 cycles; 
NiMH batteries, 300 
to 500 cycles; and 
lithium-ion batteries, 500 to 800 cycles. 

Zinc-air cells have two to three times 
as much gravimetric energy density as 
nickel-cadmium and NiMH chemistries, 
and about one-and-a-half times the gravi- 
metric energy density of lithium-ion cells. 
In terms of volumetric energy density, 
however, they lag behind most other types 
of batteries. That’s because a zinc-air cell 
requires more airflow, so it tends to be 
rather boxy and bulky. Engineers find it 
more difficult to fit zinc-air batteries into 
the tight quarters and sleek styling of to- 
day’s laptops. 

As with lithium-polymer batteries, zinc- 
air cells suffer from limited discharge cy- 
cles—if fully discharged, they'll endure 
from 25 to 50 cycles. And recharging can 
take as long as 10 hours. Still, zinc-air's 


performance. 


BATTERY TECHNOLOGIES FOR TODAY'S MOBILE COMPUTERS 


VOLUMETRIC ENERGY 


(WATT-HOURS/LITER) STRENGTHS 


A typical fuel gauge for a laptop with smart 
batteries. When coupled to the computer's power 
management sobsystem, smart batteries give 
accurate information about their remaining 
operating time. The computer can offer more 
options for balancing operating time and 


high energy capacity yields longer run 
times between charges, so fewer cycles 
are needed over the battery's service life. 
In terms of total useful life, therefore, zinc- 
air is competitive with the other types of 
cells. 

AER Energy Resources recently an- 
nounced that it is developing a zinc-air 
battery for Hewlett-Packard's color Om- 

— niBook 600. AER 
says the battery will 
run from 10 to 15 
hours per charge and 
withstand about 50 
cycles if fully dis- 
charged. However, 
because most users 
will probably re- 
charge the battery 
before it is fully dis- 
charged, they'll get 
as many as 200 cy- 
cles, according to 
AER. And there's no 
penalty for recharging a partially dis- 
charged battery, because zinc-air cells 
don't exhibit the memory effect. 


Getting Smart 
To make the most of a battery's inherent 
capacity, engineers are moving beyond 
chemistry to intelligent electronics. These 
smart batteries integrate microcontrollers 
that monitor and communicate informa- 
tion about the battery's past and present 
operating states. This information includes 
output voltage, temperature, and current 
drain ( both instantaneous and average). 
Having these details, a smart battery 
can accurately predict its operating life 
and recharging time under a given load. 
The computer's power management soft- 
ware can read this data to display a fuel 


WEAKNESSES 


Mature technology with little 


40 to 50 80 lo 125 ‘Delivers high current output; relatively 
tolerant of overcharging; withstands room for improvement; cadmium is 
up to 500 charging cycles. environmentally troublesome; 
noticeable memory effect. 

NiMH 50 to 60 100 to 170 Environmentally safer than nickel- More easily damaged by high 
cadmium; somewhat less memory charging currents or overcharging. 
effect; 300 to 500 charging cycles. 

Lithium-ion 80 to 100 220 to 240 Higher energy than nickel-cadmium Susceptible to damage from 


Energy ratings may vary with celi size and application. 
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and NiMH; no memory effect; 500 to 


overcharge and overdischarge. 


800 charging cycles; low self-discharge 


rate. 
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Introducing ABC FlowCharter 4.0. 
hics hea 
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When it comes to creating high-quality business diagrams, 
new ABC FlowCharter 4.0 gives you ultimate power, 


flexibility and control. The FEATURES 


j| Intelligent line routing 


program is loaded with four 


34 Automatic add/delete shapes 


fully-integrated modules I 


specifically designed to meet | 
: 3] OLE 20 automation. 
the demands of the business Royalty free flowchart viewer 


graphics user. Whether you — 


aru 
nalyzer"" 


] 21 pre-defined diagram templates 
] (ABC SnapGraphics ") 


need to create complex 
flowcharts for TQM and BPR, ; — A 
analyze your statistical data, or simply pull together clean, 


colorful presentation charts in a matter of minutes, 


ABC FlowCharter 4.0 can help you accomplish your 


MICROGRAFX 
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ABC 
FlowCharter CorelFLOW2.0 


mission. Only ABC FlowCharter 4.0 features automatic 
line crossovers, intelligent line routing and data fields. 
And those are just a few of the 
features we've added to make 

| your life easier. Right now you 
can get ABC Flowcharter 4.0 
for as little as $99.95 upgrade. 
And you can upgrade from any 
business graphics program you 
- -— already own. No other program 
gives you such complete power for so little. If you want 
to settle for less, its your business. Contact your 

favorite reseller or call 1-800-877-3040. 


JcORPORATI My SOFTWARE 
SOFT WARE] ay BSPECTRUM 


*U.S. SRP ($149.95 Canadian) for users of any Micrografx product or any version of the following competitive products: Visio, CorelFlow,AliClear, Flowcharting 4, 
EasyFlow, or other diagramming software. Copyright [9956 Micrografx Inc. All rights reserved. All trademarks are owned by their respective companies. 


Circle 223 on Inquiry Card (RESELLERS: 224). 


INTRODUCING THI 


PREVENT STICKER SHOCK 


T2300CT & T2105CT*: 
* 8.4" dia. color TFT-LCD active 
matrix display 

* 350 Million Bytes (=330MB) HDD 
© 8MB of RAM expandable to 32MB 
T2100CS & T2105CS*: 

* 10.4" dia. color dua-scan STN display 
* 350 Million Bytes (=330MB) HDD 
© 4MB of RAM expandable to 28MB 


T2100 & T2105*: 
a 9,5* dia. monochrome display 
* 260 Million Bytes (3250MB) HDD 
© 4MB of RAM expandable to 28MB 
ALL MODELS 
* 14867DX2/50MH:, 3.3v 
* [ntegrated math coprocessor 


* 3.5" floppy disk drive 
* 8KB of cache 


Prevents future shock: A large, vibrant 

display, powerful processor, big hard drive, 

AccuPoint" integrated pointing device and 

rugged, yet lightweight case make the Satellite 
a perfect companion for a long, long time. 


e Two stacked PCMCIA (PC e Pre-installed software: MS-DOS’, 
Card) slots (two Type Hl or Microsoft Windows" and Fn-esse" 
one Type III) © Toll-free technical support — 

* AccuPoint^ integrated 7 days a week, 24 hours a day 
pointing device 
e Optional Por Replicator z 
* Under 7 Its. s 
* Plug and Play connectivity ex. 
= NIMH barrery with Toshiba Pes Parrish Mei red the 


- ~ WN INDONS 
MaxTime" Power Management 


SATELLITE. 
AND FUTURE SHOCK. 


Built-in power supply: Engineered for ultimate 
portability, there's no bulky extemal AC adapter 
to carry — this slim power cord is all you need. 


Connectivity and expansion: Two stacked 
PCMCIA slots (two Type I-II or one Type IH) give 
you plenty of room to grow with data/fax modems, 

networking adapters, hard drives and more. 
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You only need one computer: | 
Repluce your desktop system | PU mami.) |) cn 07 77 £6 EE ed Ateme "m alley 
with a Satellite” and an optional Edu ge . o "pU XL ud 3 af a MAL Icd y, eur fd 
Pon Replicator, for one-step ru um ee Dead, ior r c 
connection to your monitor, A ae oo ee 


f * Stove of rhe - An 


keyboard, printer and more. 


Multiple display options: Choose from Toshiba's 
) renowned active matrix color, dual-scan color or monochrome displays. 
| You get a system that's right for your taste, budget and applications. 


TY 


m E 


The New Satelli ite 12100 Series. Introducing the affordable notebook 


computer that comes complete with a future. Packed with features usually reserved for much 


more expensive machines — fast processor, large hard drive, AccuPoint" integrated pointing device 
ad built-in AC adapter — the value is clear. Add to this, your choice of large color or monochrome displays, 


Plug and Play expansion capabilities and an optional Port Replicator, and the new Satellite becomes the only 
computer you'll need for years to come. Call 1-800-457-7777 for your nearest dealer. 


In Touch with Tomorrow 


TOSHIBA 


T T2100 Reseller prices may differ. All prices and specifications are subject to change. Shipping, handling and applicable sales tax not incluced *T2100 Series products are sold at selected retailers as T2 105CT, T2105CS and T2105, with additional pre-installed software 
©1995 Toshiba America Information Systems, inc The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked and/or registered by their respective compares. 
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gauge that's accurate to within | percent or 
2 percent. 

As a result, vou get the most work out of 
your machine without getting caught with 
your voltage down and vital files unsaved. 
You can even set alarms that sound when 
the remaining operating time reaches, say, 
5 minutes. 

In contrast, the fuel gauges commonly 
displayed by today's mobile computers 
give only a rough indication of the re- 
maining operating time. They draw their 
conclusions from output voltage alone, a 
measurement that is skewed by complex 
interactions among such variables as the 
battery temperature, electrical load, con- 
struction of the cells, type of chemistry, 
and usage history of the battery. As a re- 
sult, today's systems warn you that power 
is low and force a shutdown before the 
battery is fully depleted. As much as 20 
percent of the battery's capacity may still 
remain. 

Smart batteries can also figure out how 
much time they need to reach a full charge 
and how much longer a recharge will take 
if you're using the computer at 
the same time. Some smart bat- 


activity, throttle its system clock, and con- 
trol power to the screen, disk drives, and 
other devices. Even on the desktop. the 
latest green PCs are adopting these tech- 
niques to meet the U.S. government's En- 
ergy Star guidelines. 

In mobile computers, the power man- 
agement subsystems take a more aggres- 
sive approach because they're balancing 
operating time against performance. The 
better ones let you set these priorities by 
adjusting sliders and other controls. You 
can select a power management strategy 
biased toward maximum operating time, 
peak performance. or anything in between. 
Smart-battery technology simply extends 
this flexible power management to the bat- 
tery and its charging system. 

Compaq introduced smart batteries in 
its LTE notebooks in 1993, and IBM began 
using them in its high-end ThinkPads at 
about the same time. Apple, which is an- 
other major laptop vendor, put smart bat- 
teries in its PowerBook 500 series last 
year. Canon recently announced that it 
would combine smart batteries with ad- 


‘ ' a : AER Energy Resources, Inc. intel Corp. 
teries communicate with a sim- Smyma, GA Santa Clara, CA 
ilarly smart charging system to (800) 769-3720 (800) 548-4725 
tailor the voltage to the battery’s (404) 433-2127 (408) 765-8080 


requirements. The result: more 


fax: (404) 433-2286 


fax: (408) 765-1821 


vanced power management in a pair of 
laptops scheduled for introduction this 
spring and summer. By the end of the year, 
at least a third of all new notebooks will in- 
clude smart-battery technology, estimates 
David Heacock, marketing manager at 
Benchmarg Microelectronics, a company 
that makes chips for smart batteries. 

High-end PowerBooks have two bat- 
tery compartments; one of them accepts 
an optional PCMCIA-card cage. Each 
NiMH battery integrates a tiny processor 
card that communicates important vari- 
ables to the power management subsys- 
tem, which is called EverWatch. Either 
the user or the subsystem can cut power 
consumption by spinning down the hard 
disk, dimming the screen, or slowing the 
clock speed of the computer's 68LC040 
CPU. As these changes are made, the on- 
screen fuel gauge indicates the precise ef- 
fect on battery operating time. 

Another bonus you get with smart bat- 
teries is that the computer can adapt itself 
to more advanced battery chemistries in 
the future. As new batteries are developed, 

their integrated controller chips 
will supply different information 
to the computer’s power man- 
agement and battery-charging 
subsystems, thereby adjusting 
the operating-time calculations 


efficient charging and longer ser- Apple Computer, Inc. Microchip Technology and charging characteristics. 
vice life. Cupertino, CA Chandler, A2 Canon’s new laptops will of- 

Additional savings are possi- anes Mesue 1802} V diet fer similar features, but with one 
ble with savvy power manage- fax: (408) 996-0275 fax: (602) 899-9210 exception: Their smart batteries 
ment subsystems. For example, MENT COMPTE Ad could become as widely avail- 
if the computer detects a wed Müctonjéetronles, Inc. Santa Clara, CA P able reais ud au baner- 
surge—perhaps because a disk Carrollton, TX (408) 721-5000 ies that are used in your Walk- 
drive is spinning up to speed—a (800) 966-0011 fax: (408) 739-9803 man. The reason for this is a 
a battery can alert the sys- Sur eer ean Opti Computer, Inc. proposed standard that could 
em to reduce power elsewhere, Santa Clara, CA eclipse the proprietary designs 
perhaps by dimming the screen Canon Computer Systems (800) 398-6784 that are typical of most batteries 
momentarily or slowing the pro- no pep je Me Ban HS for today's mobile computers. 
cessor clock. You also get more (714) 438-3000 


working time because of the 


lowered discharge rate, and the & Systems 

duction ih Teave i Compaq Computer Corp. Secaucus, NJ 
reat rage curren Houston, TX (800) 726-2797 
drain pushes the battery to op- (800) 345-1518 (201) 348-7000 
erate at higher efficiency. (713) 370-0670 fax: (201) 392-4441 

fax: (713) 378-1442 
à Phoenix Technologies, Ltd. 
Wielding Power Duracell Norwood, MA 
Clever power management, with (S00) daa TN oy, EU dn 
or without the benefit of smart (203) 791-3274 fax: (617) 551-3725 
batteries, is essential for ex- fax: (203) 791-3273 
tending battery life in portable — META Corp. 
. ` ergizer Power Systems atick, 

computers. That s why power Gainesville, FL (508) 651.0088 
management functions are now (904) 462-3911 fax: (508) 651-8188 


integral to the CPUs, supporting 
chip sets, and BIOS firmware 


IBM Personal Computer Co. 
that are at the heart of the latest Somers, NY ek 
mobile computers. These sub- (914) 766-1900 


systems monitor the computer's 
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fax: (714) 438-3099 


fax: (904) 462-6210 


Panasonic Communications 


Custom Designs 
Mobile-computer vendors gen- 
erally prefer to use custom-de- 
signed batteries because it allows 
them more freedom to match the 
batteries and the power manage- 
ment subsystem to the particu- 
lar requirements of the mobile 
system. These proprietary de- 
signs can prove to be expensive 
and risky, however. 

Every time the battery is mod- 
ified, the changes affect all the 
phases of product development, 
including systems design, man- 
ufacturing, inventory, and dis- 
tribution. An unforeseen prob- 
lem, such as the shortage of a 


New Close-Up Offers Fastest Wy |: 
i per 
E: second 
r 
Remote Windows Speed — Ki - 
e 
Fastest Modem Communications WinBench 95 Ver 1.0 Bent aM = 
; rage of 10 runs): 
Now Close-Up, two-time winner of by Ziff-Davis Labs Tests Close-Up 209,270 
PC Magazine “Editors’ Choice" award for a ni "-— 122,600 
remote communications software, has a Remote Windows Speed Reachout — 101,900 
brand new version that lets you view & The graph on the right shows the speed 
control other PCs by modem —just as if of the three leading remote control 
you were there! programs when transferring Windows WINDOW 
= : screens. As you & D OS 
"Version 5.0 Close-Up was fast, but Version 6.0 can see, Close-Up TT 
has even better Windows performance and added — "éndles more pixels Close-Up saws time & | 
; " faster, meaning money by allowing you 
features to keep it ahead of the pack. you spend less time to connect between 
- PC Magazine, July 1994 waiting for - iu os] iid 
screens to transfer. the need to switch 
Why Is Close-Up So Fast? Non-Intrusive Technology ion cohen 
Close-Up learns as it works, It uses Al Unlike most remotes, Close-Up's installa- — !o different PCs. 
(Artificial Intelligence) to compress all tion does not modify any of your sensitive 
Windows video function calls, That's why Windows files, including the SYSTEM. INI 
Close-Up does so well in Windows Bench- and WINIINI files, allowing Close-Up 
mark tests (see WinBench 95 chart). and your PC to run at optimal levels. 
Close-Up uses its DUE Photo > 100,000 
graphic Memory so that once Close-Uphas Use Close-Up and Your Fax t 
seen all or part of a Windows screen, it's Softwa re on One Modem = 
memorized. Then as screens change, Close- - S 
Up v transmits new unmemorized data. : S 
Incredibly, with this technology Close-Up e 
gets faster & faster the longer you use it. 
Expert System Makes 
Communications Easy 
You don't have to be a communications Save money by using 
expert to get the results of one. Close-Up just one modem with 
has an Expert System that automatically Close-Up and your fax software. 50,000 


analyzes system components and configures Simply click the Close-Up sleep 
your system for maximum speed. icon. What could be easier! 


RISK FREE OFFER Call 805-964-6767 


Try Close-Up 6.0! If you're not absolutely convinced that Close-Up 6.0 is the 

fastest remote program, we'll give your money back! Order Close-Up 

Host & Remote, a complete system for only $199. MPE 
AR 


Upgrade your competitive communications program to new 
Close-Up 6.0 Host & Remote now for only $695". 


We invite you to reproduce this test. Modems: Hayes OPTIMA 288 V.FC.. Computer: (Host) Gateway, (Remote) Micron, & 
Pentiums 90Mhz, RMB RAM, 128KB RAM cache, SOüMB HD, IDE controller, no hardware disk cache. Vido: (Host) STB 

Lightspeed IMB VRAM, (Remote) Diamand Stealth 61 2MB VRAM. 800 x 600 prets, 16 colors. SuperVGA DRV 11/1/93. 75 Hz. ors 

MS-DOS 622, SMARTDRV 2MB cache. WinBench 45 is avallable on ZiffNet via CompuServe. All products are shipping versions. 

Test performed without verification by Ziff, | WinBench trademark of Ziff-Davis Pubbshing Co Windows trademark of Microsoft Corp 

"6 day money-back guarantee if purchased directly from Nortan-Lambert. Offer expires 9/30/45. All pnces in US Dollars. Prices exclude shipping. 
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Connect 
M 
o Any 
Office 
Phone 


with 


KONEXOC 


PROBLEM: 
Digital, PBX, and multiline phones 
in offices, hotels, etc. are not 


compatible with your PC, Mac, or 
Notebook computer modem or 
fax/modem. This incompatibility can 
potentially damage your modem or 
require installation of expensive 


dedicated lines. 


SOLUTION: 

The KONEXX Konnector 111 connects 
your fax/modem to the digital, PBX, or 
multiline office phone allowing data 
transmission up to 28.8 Kbps (V.34). 
No need for expensive dedicated lines 
or searching for an analog (RJ-11) 
jack. Now you can communicate 
through your office phone with a 
fax/modem; using KONEXX. 


The KONEXX line of 
Konneclors and high 


speed acoustic 


Kouplers will get you 
connected, where you need it, hn 
you need itl 


ál l- 2 AP d 
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key component, can bring manufacturing 
to a dead stop. And you may have a hard 
time finding the right battery to fit your 
computer, especially after the model is dis- 
continued. 

An industry standard for batteries could 
minimize these risks. Critical components 
would be readily available from suppliers 
who are eager to sell to a broad alliance 
of companies. You would have less trouble 
finding replacement batteries, and the ad- 
ditional competition should reduce prices. 

However, some mobile-system vendors 
are reluctant to adopt an industry wide stan- 
dard that neutralizes their competitive edge 
in battery technology. A standard that's 
too rigid might also restrict their flexibil- 
ity to experiment with advanced designs. 
For these reasons, proposed battery stan- 
dards are often viewed with caution—if 
not outright suspicion. 

Nevertheless, 
Intel and Duracell 
have proposed a 
pair of comple- 
mentary standards 
that are known as 
SMBus (System 
Management Bus) 
and SBD (Smart 
Battery Data). To- 
gether, these two 
proposals map out 
a relatively low- 
cost and reliable 
plan that would al- 
low mobile-com- f 
puter makers to [i 
add smart-battery | == 
technology to their 
systems. 

In the approach from Intel-Duracell, the 
two-wire SMBus carries clock signals, 
data, and instructions to a smart battery, 
an SMBus host, a smart-battery charger, 
and other devices. The SMBus specifica- 
tion allows for any type of battery, re- 
gardless of its chemistry, voltage, capacity, 
or physical package. And it's designed to 
work equally well in single- or multiple- 
battery systems. 

The SBD specification defines a wide 
variety of battery-related information that 
can be carried over the SMBus, including 
battery characteristics, manufacturer data, 
the current state of charge, low-power 
alarms, predicted and measured discharge 
rates, and control, status, and error mes- 
sages This information originates from 
logic and memory chips embedded within 
the battery. 

The SMBus isn't meant just for smart 
batteries. Modeled after Philips Semicon- 


Duracell is proposing five 
standard sizes for smart 


more convenlent for 


would restrict their 
design freedom. 


batteries. This would be mmz 


users, but some system Ø ee LM 
vendors worry that it — i9 — gsm 
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ductors’ C communications bus, it’s re- 
ally a general-purpose communications 
channel that can share power management 
information with any number of devices. 
These devices can supply their model des- 
ignations and part numbers, save their 
states immediately before a power-down 
event, indicate errors, accept control pa- 
rameters, and answer requests about their 
status. 

By carrying messages on a standard bus 
instead of on individual control lines, the 
SMBus can reduce the number of pin-outs 
on the battery and other power manage- 
ment components, reducing costs. It’s also 
easier to add devices to the bus. 

SBD feedback improves battery charg- 
ing, too. When connected to AC power, 
the charger adjusts its output in response to 
periodic messages from the battery about 
its charging a ane The battery can 
notify the charger 
if it detects a prob- 
lem, such as over- 
charging, high 
voltage, or high 
temperature. In 
this way, the bat- 
tery—regardless 
of its chemistry, 
construction, or 
| condition—con- 
trols its charging 
cycle. 

Gradually, the 
Intel -Duracell 
1 proposal is gain- 
ing supporters. 
Chip makers such 

. as Benchmarq and 
Microchip Technology have announced 
that they will supply system components, 
as have BIOS makers Phoenix Technolo- 
gies and SystemSoft. Canon is the first 
major system vendor to announce support 
for the standards. 

However, most of the vendors are for 
the moment watching and waiting. Still 
other companies actively oppose the idea. 
One chip maker, Opti Computer, objects to 
paying royalties for using the SMBus. Ap- 
ple says the SMBus would require a time- 
consuming and software-intensive redesign 
of its PowerBooks. The standards will 
probably appeal most to smaller vendors, 
who lack the resources to develop their 
own smart batteries and power manage- 
ment subsystems. 

Duracell also wants the industry to adopt 
five standard sizes for smart batteries— 
similar in concept to the standard batteries 
(i.e., D, C, AA, AAA, and 9-V) that are 
used in other consumer devices. However, 


They used to say you had a healthy glow. 


1111 


Hn 


You're healthier without the slow. 


Here's something you may not know .. . certain monitors 
may be harmful to your m FM health. When facing some 
monitors hour after hour, 38 Ito V you may be exposing your- 
self, your family or your OQ, 1992 FY employees to unhealthful 
emissions, With that in TIS mind, ViewSonic has adopted 
TCO, the strictest Swedish standard, for many of our new 
monitors, including our new ViewSonic !7GS. This standard is more stringent 
than the older MPR-II or Energy Star" guidelines. The unique benefits of TCO 
certification include substantial reductions in heat emissions, power consump- 
tion and decreased exposure to electromagnetic fields. 


The high performance ViewSonic 17GS 17-inch (15.7" diagonal viewable 
area) monitor includes all you want and expect from such a superior product 
— like a maximum resolution of 1,280 x 1,024, low 0.27mm dot pitch, refresh 
rates as high as 160Hz and Plug & Play + for compatibility with Microsoft's 
Windows'95. Plus it has OnView" controls for simple on-screen adjustments 
and set-up. With ViewSonic's Super Contrast CRT you can expect sharp, bright, 
unsurpassed screen images. All of this, plus it's right for your budget! 


To offer attractive pricing for their systems, many computer companies 
integrate lower quality monitors providing less emission protection. You have 
a choice, Demand the quality, performance and safety available from 
ViewSonic now! 


PC and MAC compatible Bat oo... 
mE 


Teo Cerite | Xs | YS | ws | 


Tel: (800) 888-8583 Ext. #269 or (909) 869-7976 
Fax: (909) 869-7958 
Call FaxSonic at (909) 869-7318 (fax-on-demand) 
iy 1 S a ud Request Doc. 151 (17GS), 150 (1764), 153 (17PS) 
W Applelink: VIEWSONIC Compuserve: 73374, 514 

ie onie U proce zd admo are brand ames ol brir reece companies 

2 . TM a trademark of ViewSonic 
Buit in Speakers] — 1| v*5 | CC} See The Difference! ——— — 
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Network Data & Fax 


Dial-out & Dial-in Modem Sharing & Pooling 
No TSRs Under Windows 
Supports High-Speed Modems 
Complete Management Console 
Integrated Network Security 
Supports DOS INT-14 Applications 


Works with Windows Communication Applications 


o 8 @ 8 8B OG OQ OQ 


Windows NT Server 3.5, Netware, NetBIOS, & TCP/IP Networks 


r^ 


"WINport is a great buy!" 
Brad Edwards, LAN Times 


DONE RIGHT! 


@ Windows, Windows for Workgroups, and Windows NT Clients 


@ Store-and-Forward Fax Gateway 


@ NoTSRs 
@ Inbound Routing 


@ Annotation 


@ Network Attachments & Phonebooks 
© Windows NT Server 3.5, Netware, NetBIOS, & TCP/IP Networks 


You’ve told us you what you want in an ideal modem sharing and network 
fax world. Here are the results. WINport 5.0 and FAXport 5.0. Each 
module is better than ever with easier installation, comprehensive 
administration, and support for more networks and more modems. 


Purchase WINport and FAXport independently, or integrate them for a 
complete network fax and data solution. 


LANSOUFCE 1-800-677-2727, (416) 535-3555, Fax (416) 535-6225 38 
LANSource UK Tel: +44 1954782799 Fax: +44 1954 782 796. 55 


Copyrigh t) 1994 LANSOURCE TECHNOLOGIES INC All righn reserved. LANSaarce, WIN por, and BX pert are trademark of LANSOURCE TECHNOLOGIES [NC 
All other trademarks are property of heit owners, Developer tested oniy. Novell makes no warranties with respect e thit product. 
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Special Report 


vendors may be reluctant to accept this 
idea, too. Mobile-computer designers tend 
to leave the battery for last, assigning a 
higher priority to the overall shape and 
size of the computer, along with styling 
and ergonomic considerations. As a result, 
it's the space that remains after the other 
components are designed that defines the 
battery's exact shape. 

As every laptop owner knows, today's 
batteries are anything but standard. Users 
will welcome Duracell's proposal if it 
doesn't impair performance. But battery 
design is an important decision that most 
system vendors would rather reserve for 
themselves. 


At the Crossroads 

To make it easier for system vendors to 
custom-design their own smart batteries, 
National Semiconductor and Energizer 
Power Systems, which is a division of En- 
ergizer Battery, have teamed up to offer 
an alternative. National Semiconductor 
supplies the electronics, and Energizer sup- 
plies the battery, which generally includes 
its own microcontroller. Thus, system ven- 
dors will save money because they don't 
have to start from scratch to make a custom 
design. 

This partnership reflects a growing 
choice of discrete and chip-level circuits 
for power management and battery intel- 
ligence. For example, National Semicon- 
ductor also offers a smart-battery controller 
called the NeuFuz LMC6984. Using so- 
called neural-fuzzy logic, this controller 
is designed to optimally charge most types 
of rechargeable batteries without the need 
for more complex charger circuits. 

It's becoming quite clear that battery 
technology for mobile computing is at a 
crossroads. If system vendors can be con- 
vinced that easy access to standard, low- 
cost batteries will help sell their laptops, 
they will be more amenable to the Intel- 
Duracell proposal. Otherwise, they will 
cling to the competitive advantages of pro- 
prietary batteries. 

Dale Stolitzka, a senior applications 
manager at National Semiconductor, sees 
both camps thriving in the immediate fu- 
ture. "Companies that want a unique de- 
sign will use custom batteries," he says. 
“Those driven by low cost and aiming for 
broadest market appeal will opt for stan- 
dard sizes." B 


Gil Bassak is a freelance technical writer 
and journalist in Ossining, New York. You 
can reach him on America Online at GLBas- 
sak, on CompuServe at 72230,3526, or on 
the Internet or BIX at editors) bix.com. 


Free Yourself! 


Get the wireless PC Remote™ 
today and never be tied to your 
keyboard and mouse again. 


e No more stiff neck and back Call Now, To Order 


from hunching over your 1-800-555-1205 
desk to use your keyboard Only $99 
e Reduces finger fatigue with —= 


unique two-thumb design 
* Intuitive layout makes it 


simple to use IPS 
30 day money-back guarantee 


"With Envoy | don't get ‘stuck’ in meetings. | send and 
receive messages, right at the conference table. No post- 
meeting backlogs. Envoy levels out my workload. | love it!" 
Introducing Envoy? and Marco*: the first family of Wireless 
Communicators which offer fully integrated, two-way wireless 


connectivity to almost any E-mail address worldwide. 


ling back] fi F 7 
Messaging is “exquisitely easy” (InfoWorld), “seamless and 
reliable” (MacWeek). A message often costs less than a postage after all 


stamp — whether you're sending it to ! person or 100. 


“Envoy thinks like | do. Sounds weird, but while I’m physically 
at one meeting, I'm part of three or four others going on in my 


Envoy! I'm E-mailing, I’m faxing, i'm wireless, man!" 


Using the Newton - . 
platform, Marco No matter how positive the reviews, 


emphasizes wireless , 
connectivity to network Or how many users swear by their 


applications like 
desktop E-mail and 


Envoy or Marco wireless 


corporate databases. 
"Marco finally brings 8 communicators, there's 
the Newton A E. The Envoy on the General 
platform into li only one way to find out | Magic Magic Cap" platform 
its own (with) EU is packed with time-saving 
the right mix if they're right for you: ! jeatures accessible with the tap 
of built-in of an icon - no manual required, 


try one. Call us. We'll Send text and handwritten messages via radio, 


communications 


and operating phone/fax or infrared, Let ‘smart agents’ 


point you to a local dealer and send you automatically reschedule meetings, update 


software 
enhancements." . f , addresses, etc., while you get on with business. 
(MacWeek). an information kit. And if you purchase ' 
À 
. r . B 
| an Envoy or Marco within 9o days of calling us, envoy 
ÉÍ'———— 
marco we'll send you a free leather carrying case (a $79 value). VISIT USBEUMEEEUE 


WIRELESS COMMUNICATOR Call 1-800-894-7353 or E-mail us on the internet at 
http://www.mot.com/wdg/ for more information on these 
products. And remember. No wires. No limits. 
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No Wires. No Limits. 
Testimonial #1: 
“Load Leveling Your Day” 


ARDIS PersonaiMessaging” 
two-way peer-to-peer messaging where message delivery is 
guaranteed and rates for typical messages are far less than 
nationwide one-way wireless and, unlike cellular, there are 
no roaming charges. The ARDIS two-way ((« D) 
wireless network covers over 90% of U.S. 

business locations with deep —— A 2 


in-buitding, in-vehicle and “A PAPI 
on-street coverage. ARDIS 


"m 
RadioMail relays messages via ARDIS 
to/from the Internet, including all 
- major Internet-connected on-line 
j e | services (America Online, etc.) and 


E-mail systems (cc-Mail, etc. ), 
Other RadioMail subscriber services 
i uy include: faxing; headline news; instant 
RadioMail stock quotes; operator dispatch. 


8 9 LE 7813 3 


M asda Era 30d Vasca ere marks of Motarófa int ATI othes trademarks are the property of their neipectert ow nent. C pay Mates 
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BYTE Magazine 

= rq fas just chosen 
rOTEBOC the Sceptre 
Soundx Multimedia 
Pentium Notebook BEST 
OVERALL after head-to- 
head comparisons with the 
best notebooks available. 

You'll find excellence in 
every product Sceptre 
produces. That's why, year 
after year, we continue to 
win performance owards 
from the industry's toughest 
critics. 

Add your voice to the 
growing list of satisfied 
Sceptre users. Call 
1-800-788-2878 for the 
dealer nearest you. 


INTEL '? $/90-MHz PENTIUM PROCe Bape : - 
10,4" DBTN/TET with 206 COLORS — il = . Sceptre 


PGi sue TD INCARCARE HOD Serco 


sound a 

MultimTERID 

Pe POT 
:NBTEBDDIE 


VuLL-SiZEO, H&-«e£y "eoarrivETOUOH 
WEYBOARO WITH ENHANCED FEEL AND 
RESPONSE 


@ BUILTIN STERED aeecacers ano 
MICROPHONE 


© Bios vets 256K CACHE YO MONITOR 
HEAT TRANSFER 


@ 6.3 »auwupa: 10.9* x 8.6" x 1.7” 


@ INFRARED BEAL PORT 


| SEE US AT 
| BOOTH 4346 


| 
A4 Stop by for a FREE Toy Brutus! 


EXCELLENCE FOR ALL THE WORLO TO SEE 


© 1995. SCEPTRE Technologies, Inc. All Rights Reserved. All product ond brand nomes ore trademarks 
of registered frodemarks of their respective.companies. 
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You Can Take It with You 


Windows 95 keeps up with users on the go 


JON UDELL 


hen Microsoft began de- 
signing Windows 95, the 
handwriting was already on 


the wall: Portable PCs would soon begin to 
displace desktop systems, acting as home 
computers and road machines. Windows 
95's Plug and 
Play support— à 
with dynamically | [sa 
loadable and un- | >= 
loadable VxDs |! 
(virtual device ||, 
drivers)—antici- |) 
pated the needs of | 
the user who | 
yanks a PC off 
the company net- 
Work, pounds out 
a speech on an |} 
airplane, arrives | 
at the conference 
hall just in time to print 
it, and jacks into the com- 
pany network at the end 
of the day from the hotel. 

The best way to reach 
this state of perpetual mo- 
tion will be to use a dock- 


[Update ITI are = 


The Briefcase (above) helps 
you manage files that 
sometimes live on a desktop 
or server machine and at 
other times travel with you on 
a portable PC. 


Wizards (right) make it easier 
to navigate the forest of 
dialog boxes involved in the 


isn't as dynamic as NetWare. 

Shiva helped Microsoft integrate PPP- 
based dial-up networking into Windows 
95, and the results are impressive. From 
home, I can dial the office and run three 
protocols (IPX/SPX, NetBEUI, and 
TCP/IP) and two clients (Novell and Mi- 
crosoft), navigating the full panoply of re- 

= sources on our net- 

=a work. Negotiation 

of communications 
settings, a problem 
=| in earlier beta ver- 
| sions, was smoother 
in the current Beta 
1 3. Resource brows- 
| ing. however, re- 
7I] mains maddeningly 
| slow. Microsoft 


a W'gpa on Jon's twi 
DEAE Vu atone’ fy’ 


i TI més TIS 


able laptop. Punch the 
eject button, and you trig- 
ger a flurry of activity as 


configuration of dial-up 
networking. Note that 
“Internet” is now a supported 
PPP server type, which means 


Ii E sort i dmi 


LS LIT LT Dat ae 


Windows 95 negotiates 
with applications to re- 
lease their hold on files 
and devices, and then un- 
loads drivers. Dock the PC, and every- 
thing comes back. (Caveat: I' ve seen this 
done but haven't tried it myself.) Everyone 
will want to do this, but everyone doesn't 
have a docking station. 

What does Windows 95 do for non- 
dockable portables? On the hardware side. 
it handles the hot swapping of PCMCIA 
cards (as does OS/2 Warp), and it can 
monitor battery power and react to sus- 
pend/resume events. There's also a hard- 
ware profiles manager (again, à la OS/2 
Warp) that can prompt you at boot-up time 
to choose between, say, an office config- 
uration and a remote setup. Even with all 
this flexibility, though, you can still re- 
boot more often than you like—as when 
you change your IP address. Windows 95 


office LAN. 


you can establish a dial-up 
connection to an IP service 
provider as well as to the 


says its protocols are "slow-link aware," 
which helps make data transfer more ro- 
bust. What would also help would be im- 
proved client-side caching, so that labori- 
ously retrieved directory listings need not 
be refetched. 

I had to dial in to a Windows NT ma- 
chine because the Windows 95 remote- 
access server in the previous beta version 
had vanished in Beta 3. It will be avail- 
able separately, and that's a relief to cor- 
porate IS managers. If they were suspi- 
cious of Windows 3.1I's 


Windows 95's mail client, now called 
Microsoft Exchange, uses the LAN when 
you're in the office and dial-up networking 
when you're elsewhere. A nifty remote 
preview feature lets you scan message 
headers and specify which to retrieve. 
Users of nondockable portables will ap- 
preciate its ability to fetch messages non- 
destructively—that is, without altering the 
state of the post-office message store. 

Why do that? If you operate separate 
home, office, and road PCs, you know that 
managing multiple local message stores 
leads to vexing synchronization problems. 
If you can't avoid these problems by con- 
solidating everything into a multipurpose 
PC, it's handy to let multiple PCs share 
one post-office account without stepping 
on each other's toes. 1 used Exchange to re- 
motely access both 
my Microsoft Mail 
and CompuServe ac- 
counts. 

Mobile users will 
appreciate Windows 
95's deferred-printing 
capability. You can 
print to a network 
printer when you're 
off-line. When you re- 
connect, Windows 95 
finds the printer and 
prompts you to com- 
plete the job. 

You can use the 
Windows 95 Brief- 
case to help synchro- 
nize files between your portable PC and 
a desktop or server system. You might, 
for example, keep a PIM (personal infor- 
mation manager) data file on a server to 
share it with others and include it in the 
nightly server backups. If you drag a copy 
of the file to your portable's Briefcase, it 
can move the file back and forth for you. 
When you're leaving the office, a Briefcase 
update copies from the server to your 
portable. When you return with new PIM 
data in the Briefcase, another update ef- 

fects the reverse transfer. BM 


peer networking, they'll be x spin ————————— 
terrified of deploying thou- | boy M28. 400 Jon Udell is BYTE E executive 
sands of Windows 95 sys- | (206) 882-8080 editor of new media. You can 


tems, each of which could be 
a security risk. 


fax: (206) 936-7329 


reach him on the Internet or 
BIX at judell & bix.com. 
BYTE 
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The ultimate 
mobile 
computing 
solution. 

We designed the Model 
7108 Mobile Field Com- 
puter System specifically 
for use in moving 
vehicles—where harsh 
operating conditions 
are the norm. The 7108 
is built to take shock, 
vibration, and high 
temperatures—it's 

even water resistant 


BYTE7108-01 © 1995, Texas Micro, Inc. 


Rush The Info To Me! 


| Name: 


Planes, 
trains, and j Company; 


automobiles. : i 
ut S Paa 


Perfect for use on J E s 
land or sea, or j City, ST, Zip: ——À 
in the air—even ^ p mola 

hone: S —— 4 


test vehicles 
used by automobile 
and tire manufacturers, 
the Model 7108 Mobile e 
Field Computer System anb m 
can handle conditions 
that would destroy 
ordinary PCs—in fact, 
it makes those systems 
look like they're 
standing still! 


Fax this ad directly 


3-541-8226. We'l 


ATENAS 
BER micro 


The Vaiue Leader Since 1983 


1-800-627-8700 


Fax:713-541-8226 Int:713-541-8200 
Internet: sales @ texmicro.com 
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PDAs Bounce Back 


MICHAEL NADEAU 


all them what you like— 
PDAs (personal digital 
assistants), personal 
communicators, orga- 
nizers, palmtops, or hand-held PCs— 
but sooner or later, you'll almost cer- 
tainly be using a small computing 
device to communicate and manage 
information. Even today, in what might 
be considered the primeval era of 
PDAs, they help thousands of users 
keep track of schedules, maintain to- 
do lists, and serve as mobile nodes for 
exchanging data in remote locations. 
Mobile workers are using PDAs to 
gather sales statistics, retrieve information from on-line 
databases, and keep in touch with their home offices via 
paging services or even cellular phone networks. 

So why, after years on the market, have PDAs failed to 
take the world by storm? Unfortunately, they are still prod- 
ucts of an immature technology. While they can perform the 
above tasks and more, they're relatively inefficient, or pro- 
hibitively expensive, or both. Some companies that were 
planning to introduce PDAs have postponed their projects, 
and others (e.g., Eo) have vanished from the market. 

But the good news is that PDAs are evolving rapidly. 
Prices for both systems and services are dropping. User 
interfaces and hardware designs are growing better suited 
for important tasks. Desktop connectivity—which was at 
first almost nonexistent—is widely available and much 
more sophisticated. Battery life is improving. More de- 
velopment tools are available and software is multiply- 
ing. Perhaps most significantly, wireless communications 
services are becoming more affordable and widespread. 


Cost Controls 
Today, price is still a major barrier to the proliferation of 
PDAs. A general-purpose PDA with integrated land-line 
and wireless modems will cost you $1000 to $1500. That’s 
not cheap, but nearly two years ago such a device (the Eo 
Personal Communicator 440) cost nearly $3000. 

Personal organizers have dropped in price as well. The 
street price of the Casio Z-7000, for example, has dipped 
from $700 to $400. The industry consensus is that sales will 
surge when prices hit between $600 and $700 for a de- 
vice with two-way wireless communications and between 
$200 and $300 for a less communicative PDA. 

A few key components are keeping PDA prices high. 
LCD screens are a relatively costly item—as much as $30 


per unit. Because each 
PDA requires its own 
unique display, vendors 
can’t take advantage of 
the economies of scale 
that notebook vendors 
enjoy. After the LCD, the 
most expensive compo- 
nent in a PDA is usually 


RAM. The less memory wireless 

the PDA needs, the more | infrastructure 
control its designers have 

over system cost and size. remain obstacles. 


For this reason, many 
PDA applications and 
some OSes are written in assembly language to conserve as 
much memory as possible. 

The purchase price of a PDA often pales, however, 
when compared to the user’s long-term cost of subscribing 
to a wireless communications service. RadioMail (San 
Mateo, CA), a provider of E-mail and other wireless ser- 
vices, charges $39 to $139 per month for access to the 
Ardis radio network. The lowest fee in that range allows 
you to send up to 100 messages of 240 characters each 
per month. Additional messages cost 21 to 36 cents each. 

If you add paging services, connections to on-line services 
such as CompuServe, or access to information downloads 
such as stock quotes, your monthly bill escalates. On the 
bright side, many of these services were unavailable or 
more expensive when PDAs first appeared a few years ago. 


Form Follows Function 
PDAs are very diversified, and they'll probably become 


more so in the future, although this is a matter of debate. 
continued 
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Slowly but surely, 
PDAs are evolving 
into useful business 
tools. High prices 


and an inadequate 
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Some observers think each important func- 
tion will spawn its own small, inexpen- 
sive, specialized device. Others believe 
that improved technology and economies 
of scale will eventually allow a few gen- 
eral-purpose PDAs to adequately and cost- 
effectively perform many different tasks. 

“Each hardware manufacturer has dif- 
ferent ideas about what they want to build,” 
says Gordon Mayer, CEO of GeoWorks 
(Alameda, CA), which supplies GEOS to 
several PDA vendors. Those ideas seem 
to depend on the historical hardware and 
application focus of the company (see the 
table "The Wide Variety of PDAs"). 

For instance, Motorola (Schaumburg, 
IL) is a leading communications company, 
So it's no surprise that its Envoy and Marco 


systems emphasize E-mail and wireless 
connectivity. Cellular-phone vendor Nokia 
(Salo, Finland), which recently bought a 
stake in GeoWorks, is planning several 
cellular-based PDA-like products for the 
consumer and business markets. 
Communications-based devices such as 
the Marco are expensive ($1000 or more) 
and are aimed at a relatively small group of 
business users. The personal organizer ap- 
plications they include have a strong slant 
toward communications. For instance, the 
Magic Cap software from General Magic 
(Sunnyvale, CA) can automatically pull 
E-mail information from its address book 
when you send a wireless message. 
Large Japanese consumer-electronics 
companies (e.g., Sharp and Casio) tend to 


The Wide Variety of PDAs 


sell devices that emphasize universal tasks, 
such as scheduling, note-taking, and to- 
do lists, instead of wireless communica- 
tions. Their personal organizers offer near- 
ly all the communications options of, say, 
Motorola's Envoy, but only as relatively 
expensive add-ons that seem more like an 
afterthought. For the most part, these or- 
ganizers are not as versatile as the PDAs 
from Apple (Cupertino, CA), Sony, Mo- 
torola, and a few other vendors. 
Traditional computer companies like 
Hewlett-Packard (Palo Alto, CA) tend to 
place a higher priority on making their 
hand-held devices compatible with desktop 
PCs. The HP 200LX has a QWERTY key- 
board, uses MS-DOS, and comes with the 
LapLink file transfer utility from Traveling 


Apple Newton Fujitsu PogetPad Plus Hewlett-Packard 
MessagePad 120 HP 200LX 

Os | Newton Intelligence S GEOS MS-DOS 5.0 ". MS-DOS 5.0 

CPU = 20-MHz ARM 610 NEC V20-based 16-MHz NEC V30 7.91-MHz B0C186 

VO ports serial/LocalTalk, IR serial, IR, headphone jack serial (two), IR, keyboard serial, IR 

Standard RAM/ROM 1 MB/4 MB 1 MB/4 MB 2 MB/2 MB 1 MB/3 MB 

Standard none none none none 

communications 

Optional modem, radio modem, pager modem, cellular modem, pager modem, radio modem modem, radio modem, 


communications 


Z oda. 


one Type Il PC Card 


cellular modem 


Expansion one Type Il PC Card | one Type il and one Type lll PC Card one Type Il PC Card : 
Input stylus stylus stylus, optional keyboard QWERTY keyboard 

Desktop connectivity optional optional optional yes 
Battery | ; alkaline AA or nickelcadmium alkaline AA "R Y nickel-cadmium alkaline AA / 
Weght —  — A tb, | ilb. c 1.77 Ibs. 11 oz. Pw? 
Dimensions (inches] 8 by 4 by 1.2 6.8 by 4.2 by 1 10 by 4.6 by 1.5 G3by34byl — 
Base price - $599 $499.95 $1275 $549 - 


— > - 


Note: Not every hand-held computing device is listed in this table, of course; however, it does represent the broad variety of devices. 


The proliferation of widely different hardware designs and OSes is reminiscent of the early days of desktop computers. 


148 BYTE JUNE 1995 


software (Bothell, WA). A full range of 
communications options is also available. 

Expect many more variations of these 
basic archetypes to appear in years to come. 
What you won't likely see are many PDAs 
larger than the currently available offer- 
ings. "People want products that look like 
a notebook [PC] or something you hold in 
your hand," says Ken Dulaney, an analyst 
with the Gartner Group (Santa Clara, CA). 


Tweaking the User Interface 

These varied approaches to hardware de- 
sign and basic functions also dictate the 
limits of the user interface. Ideally, per- 
haps, users wouldn't have to confront more 
than one general type of interface on the 
different computers they use. But it is prov- 


ing impractical to design a common user 
interface that's scalable from small pocket- 
size devices to larger hand-held units to 
full-size desktop systems. Some vendors, 
such as Apple, strongly believe it's prefer- 
able not to try—it's better to design a fresh 
interface that's optimized for PDAs rather 
than cling to desktop standards that are 
more appropriate to large screens. 

Even among small mobile devices, how- 
ever, there's enough variety to make user- 
interface design a challenge. An interface 
that works on a palm-size PDA might fail 
on a pocket-size pager. 

Microsoft (Redmond, WA) has been 
struggling for years to make a version of 
Windows that fits on a PDA. That project, 
known as WinPad, is on a back burner. 


Attention has shifted to object-oriented 
OSes such as GeoWork’s GEOS, Apple's 
Newton Intelligence, and General Mag- 
ic's Magic Cap, which are inherently suited 
to small devices. 

For one thing, these OSes are more 
modular, so the user interface can be mod- 
ified for different classes of devices or ver- 
tical markets without rewriting other parts 
of the OS. Changing the interface of a con- 
ventional desktop OS requires either a 
major overhaul or the addition of a shell 
program—not a desirable alternative for 
PDAs, where memory is at a premium. 

GEOS goes the farthest in decoupling 
the user interface from the underlying ker- 
nel. It supports a generic interface, which 
is common to all GEOS applications, and 


Motorola Envoy Motorola Marco Psion Series 3a Sharp Zaurus Sony Magic Link PIC-1000 
Wireless Wireless Palmtop ZR-5000 

Communicator Communicator 

Magic Cap Newton Intelligence Epoc (proprietary) Synergy (proprietary) Magic Cap 

16-MHz Motorola | 68349 20-MHz ARM 610 &MHzNEC V30H-based ^ 9.216-MHz Sharp ESRP16 —— 16-MHz Motorola 168349 
Magicbus, IR, modem _ ` gerial/LocalTalk, IR serial, parallel " " senah IR - serial, IR, phone headset - 
1 MB/A MB 1MB/5 MB 512 KB/1 MB $ 1 MB/4 MB 212 KB/4 MB 

modem, radio modem radio modem none none modem 

pager * pager * modem, radio modem modem pager 


A rypa 


two Type II PC Card ` 


one Type il PC Card proprietary slots 


1E pii 


one Type ll PC Card 


one Type II PC Card 


stylus, optional keyboard stylus QWERTY keyboard stylus, QWERTY keyboard stylus, optional keyboard 

yes $4 optional optional C. optional ^, optional à : "n ‘ 
nickekcadritüm rileké cadmium: eikaln&/AA. / — ' — - alkaline AA alkaline AAA or lithiumdori `. 
1.7 lbs. 1.8 tbs. 9.7 oz. |^ — 13.6 oz. 1.2 Ibs, zT 
7.6 by 58 by vow 7.5 by 5.8 by 1.4 6.5 by 3.3 by .9 6.7 by 3.9 by1 7.5by 5.2by 1 


$1000 to $1500 


'Paging also supported via built-in radio modem. 


$900 to $1400 


$545 $749 


$699.95 
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Rewriting Handwriting Recognition 


DAVID ESSEX 


hà he Doonesbury strip. It haunts 

every conversation about hand- 
writing recognition—and also serves as 
a milestone that marks where the tech- 
nology has been and where it needs to 
go. When cartoonist Garry Trudeau 
ridiculed the Apple Newton's comical 
mangling of simple phrases, he gave 
voice to the public's unspoken verdict 
on the fledgling PDA market: Sorry, but 
your act isn't ready for prime time. 

As a result of the Doonesbury deba- 
cle, the leading developers of handwrit- 
ing-recognition software learned two 
lessons: do a better job of recognizing 
handwriting and do a better job of man- 
aging users' expectations. Developers 
say that users shouldn't expect a com- 
puter to recognize writing that even a 
person can barely recognize. 

Selling into vertical markets helps, as 
Apple has learned by repositioning the 
Newton MessagePad. Pen-based com- 
puters deployed by a corporate MIS de- 
partment are more likely to be accom- 
panied by training, as well as the 
expectation that users must learn to work 
with the devices. Vertical-market appli- 
cations are also more likely to involve 
the frequent use of forms, where con- 
strained text entry greatly simplifies the 
difficult task of recognition. 

PDA developers have also learned to 
downplay the emphasis on handwriting 
recognition as a key component of the 
user interface. The latest designs make 
use of point-and-tap selections and dig- 
ital ink (unrecognized drawing and jot- 
ting stored as bit maps). But digital ink 
needs more memory and disk storage— 
which PDAs tend to have in short supply. 


Perennial Challenges 
Although the key issues are almost all 
software-related, some hardware chal- 
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lenges remain. The ice-like sur- 
faces of LCD screens on early 


in SS a E 
pen computers caused people to H 2B s E Li į line |=] k ' 


Levin donshangl 


Longhand 


write less legibly than usual, and 
the weight and thickness of the 
stylus did not always mimic. | 
those of traditional pens. In re- 
sponse, we're starting to see | 
writing surfaces with more fric- | 
tion from vendors such as Cal- 
Comp, as well as redesigned sty- 
luses. Hardware vendors are also | 
working to minimize parallax 
(i.e., how a user perceives the 
separation between the writing 
point and where the point ap- 
pears on the digitizer). 
Meanwhile, research aimed at 
improving recognition contin- 


ues. There are two broad ap- Lexicus Longhand uses neural networks to recognize raw 


Lexicus 


Gut 


cursive 


proaches: the method of throwing images and pattems in cursive handwriting, It compares 
many specialized algorithms at unrecognized words to a 25,000-word dictionary and uses 


basic pattern recognition (a trend 
also observed in AI programs, 
such as neural networks and ex- 
pert systems); and application of 
contextual and grammatical post-pro- 
cessing, which is common in speech 
recognition. 

Most first-generation recognizers 
compared each newly written character 
to a set of similar ones. Now, research is 
focused on using computational and sta- 
tistical methods to spot deviations from 
the model characters. An example is the 
process of analyzing the different ways 
of writing an uppercase A, as explained 
by John S. Ostrem, vice president of 
R&D at Communication Intelligence 
(Redwood Shores, CA), the maker of 
PenDOS and Handwriter. 

The nght downstroke of the A might 
end at the bottom, or it might barely pass 
the crossbar. To account for such dif- 
ferences, recognizers use a technique 
called elastic matching. By measuring 
perhaps six or eight Fourier coefficients 
plotted between representative points on 
both the unknown and reference char- 


statistical methods to generate a list of best guesses from 
which you pick the Intended word. Lexicus says the process 
takes only 1 or 2 seconds and that overall recognition 
exceeds 90 percent. 


acters, an elastic matching algorithm 
calculates whether the coefficients fall 
within a permissible range. One study 
found the resulting error rate to be half 
that of linear (nonelastic) matching. 
Grammatical and contextual analysis 
methods try to guess the likelihood of 
certain letters or words occurring near 
each other, based on language rules. If 
the pattern-recognition algorithms are 
uncertain about the identity of a Q, for 
example, a contextual analyzer might 
check the next character to see if it's a U 
and is at the beginning of a word. When 
the algorithm exceeds a particular con- 
fidence threshold, the recognizer inter- 
prets the character in question as a Q. 
Lookup dictionaries have also become 
standard fare. They are frequently aug- 
mented by contextual algorithms or are 
narrowed to domains relevant to the 
user’s special interests. A vendor, Lex- 
icus (Palo Alto, CA), claims the dictio- 


Palm Computing’s Graffiti requires users to 
learn a modified version of the alphabet. 
When combined with Caps Lock and a 
separate numbers key, Graffiti purportedly 
achieves close to 100 percent accuracy. 


nary in its Longhand cursive hand- 
writing recognizer correctly guesses an 
unidentified word about 80 percent of 
the time (see the screen). Users choose 
their intended word from a list of can- 
didates. 

Using so many advanced techniques 
at once requires greater CPU power 
and memory capacity than is typical of 
today's hand-held devices. According- 
ly, complicated neural-net approaches 
like those in Longhand work only on 
larger pen computers. Developers ex- 
pect low-cost, high-speed RISC chips 
such as the StrongARM from Digital 
Equipment and Advanced RISC Ma- 
chines to bring these advanced tech- 
niques to smaller devices. 


Palm's Alternative 

Another approach is Graffiti, a cross- 
platform recognition engine from Palm 
Computing (Los Altos, CA). Graffiti 
requires users to print with a simpli- 
fied version of the English alphabet. 
All but six of the 26 letters are the same 
as their traditional uppercase and low- 
ercase equivalents. The rest are gener- 
ally based on parts of traditional char- 
acters (see the figure at bottom left). 

The idea, says Palm Computing, is to 
make each character more distinguish- 
able so that it won't be confused with 
others. (A special shift key lets you 
specify numerals.) Recognition is re- 
portedly close to 100 percent, and Palm 
says that most people become compe- 
tent with the new alphabet in about 20 
minutes. 

However, Palm's competitors—and 
many users—are skeptical about the 
idea of adopting a new alphabet. They 
believe that the computer should adapt 
to the user, not the other way around. 

Most developers continue to concen- 
trate on the challenge of recognizing ex- 
isting writing styles. All they ask is to be 
judged by a fair benchmark. “If you 
write something and no one else can 
read it, don't expect a computer to," says 
Madeline Duva, Communication Intel- 
ligence's director of business develop- 
ment. “These things are not magicians.” 


David Essex is a BYTE technical editor 
for reviews. You can contact him on the 
Internet or BIX at dessex@ bix.com. 


a specific interface, which is left to the 
discretion of the developer. An abstraction 
layer separates and translates between 
these two interfaces. Mayer calls this “the 
most innovative piece of our technology." 

Magic Cap's pictorial user interface will 
not scale down as easily to small pocket- 
size devices. The Newton's emphasis on 
handwriting recognition similarly limits 
its scalability (although the latest Newton 
applications rely less and less on freehand 
text entry). Both interfaces are more easily 
scaled upward; in fact, General Magic has 
announced plans for a Windows version 
of Magic Cap. 

User interface design for PDAs is 
closely intertwined with the method of 
user input. Styluses are fairly standard, but 
for now, PDA vendors are avoiding hand- 
writing recognition. Not only is it too un- 
reliable, but the recognition engines also 
tend to hog processing power and memory. 
One promising alternative, however, is a 
recognition engine called Graffiti from 
Palm Computing (Los Altos, CA). Graffiti 
is available for Newton, Magic Cap, and 
GEOS systems (see the text box, "Rewrit- 
ing Handwriting Recognition"). 


Connecting to the Desktop 

Every PDA vendor is beefing up its desk- 
top connectivity in response to user de- 
mand. “By far, the most important kind of 
communications is to talk to the desktop 
conveniently," says Randy Palmer, U.S. 
product manager for palmtops at HP. 

Virtually all PDAs provide some means 
of exchanging files with PCs or Macs, but 
few provide this capability as a standard 
feature. That's not likely to change soon. 
Although many users want desktop con- 
nectivity, others avoid it and "dedicate a 
certain task to a certain device," says the 
Gartner Group's Dulaney. Adding file 
transfer features to PDAs to accommodate 
some users would increase prices and con- 
sume precious memory for all. 

Even when the desktop connectivity gap 
is bridged, users face the problem of data 
synchronization. Most people want desk- 
top connectivity as a means of simplifying 
data input; it's easier, for instance, to enter 
names and addresses into a card file with a 
desktop keyboard than with a stylus or a 
tiny PDA keyboard. But later, when you're 
on the road, you'll probably add some new 
records to the address book on the PDA. 
Now you've got two different versions of 
your address book—one on the PDA, and 
another back home on the desktop. Some- 
how you've got to synchronize the data. 

As more businesses deploy PDAs 
among their mobile workers, group tasks 
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Madison Books & 
Computers 

PH: 205-772-9250 
FAX: 205-461-8076 


ARIZONA 
Phoenix 


Computer Library 
PH: 602-547-0331 


CALIFORNIA 

Berkel 

Cody's Books Inc. 

PH: 800-479-7744 in CA 
PH: 800-995-1180 
Nationally 


Gtrus Heights 
Tower Books 
PH:916-961-7202 


Cupertino 
Computer Literacy 
Bookshops 

PH: 408-973-9955 


Davis 

UCD Bookstore 
University of California 
Davis 


PH:916-752-2944 


Los Angeles 
ASUCLA Students Store 
PH: 310-206-0763 


Mountain View 
Printers Inc. 
PH: 415-961-8500 


Palo Alto 
Printers Inc. 
PH: 415-327-6500 


Stanford Bookstore 
PH: 800-673-2348 


Sacramento 
Tower Books 

1600 Broadway 
PH: 916-444-6688 


sraceys Profesional 
na 
Bookstore 


PH:800-926-6511 
EMAIL: staceysbk@aol.com 


San Luis Obispo 
Earthting Bookshop 
PH:805-543-7951 
FAX: 805-543-8488 


Sante Barbora 

Chaucer's Bookstore 

PH: 805-563-0010 

UCSB Bookstore 

The University of Califomia 
Santa Barbara 

PH: 805-893-2082 


Sunnyvule 
Computer Literacy 
— 
PH: 408-730-9955 


Univesity Book Center 
CU Boulder 

PH: 303-492-6411 
FAX: 303-492-0421 


Colorado Springs 
The Chinook Boo 
PH:719-635-1195 
FAX:719-635-0792 


Denver 
Biblio Tek 
PH: 303-534-3460 


Longmont 

United Techbook Co. 
PH:303-651-3184 
FAX: 303-651-3405 


CONNECTICUT 


FAX: 203-772- 3665 
FLORIDA 
Gai 


nesville 
Construction Bookstore 
PH:904-378-9784 
FAX: 904-378-2791 


GEORGIA 
Atita 


Oxford Bookstore 
PH: 404-262-3333 
FAX: 404-364-2729 


HAWAII 

Honolulu 

University of Hawaii 
Bookstores 

PH: 808-956-4338 
FAX: 808-956-4323 


ILLINOIS 


PH:708-416-0102 
FAX:708-416-0375 


MARYLAND 

College Park 

Maryland Book Exchange 
PH: 301-927-2510 
FAX:301-209-7118 


Boston 

Charlesbank Bookshops 
PH:617-236-7442 
FAX:617-236-7418 


So 

PH: 617-273-2919 
FAX:617-273-2499 
EMAIL: books 
softproeast.com 


Camondge 

Quantum Books 

PH: 617-494-5042 
FAX:617-577-7282 
EMAIL: 

quanbook@world std.com 


Newton Highlands 
New England Mobile 


Bookfair 
PH: 617-527-5817 
FAX: 617-527-0113 


MICHIGAN 
Kalamazoo 
Western Michigan 
University Bookstore 
Western Michigan 
Universi 

PH: 616-387-3930 
FAX: 616-387-3941 


MINNESOTA 
Minneapolis 
University of MN East Bank 
Bookstore 

PH: 612-625-3005 

FAX: 612-625-1861 


NEW HAMPSHIRE 
Hanover 

Dartmouth Bookstore 

ii 800-624-8800 (outside 


PH: 800-675-3616 (in NH) 
FAX: 603-643-5170 


NEW JERSEY 

New Brunswick 
Rutgers University 
Bookstore 
PH:908-246-8448 


NEW MEXICO 
Albuquerque 

Page One, Inc. 

PH: 505-294-2026 


NEW YORK 


Buffalo 

Village Green Bookstore 
PH:716-884-1200 
FAX: 716-884-3007 


Hunti 


Books 
PH:516-271-1442 
FAX: 516-271-5890 


Hew York Cy 
Benjamin Books 

PH: 212-432-1103 
FAX: 212-432-1104 


Coliseum Bookstore 
PH:212-757-8103 
fAX: 212-489-0925 


J & R Computer World 
PH:212-732-8600 


McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-512-4105 


New York University 
Computer Store 
PH: 212-998-4591 


Rochester 
TM Connectlons (RIT) 
PH:716-475-2504 


Village Green Bookstore 
1954 West Ridge Road 
PH: 716-723-1600 

FAX: 716-723-1669 


Village Green Bookstore 
716 Monroe Avenue 
PH: 716-461-5380 

FAX: 716-461-9333 


Syracuse 

Syracuse University 
Bookstore 

PH: 315-443-1654 


OHIO 

Cleveland 

Business Outreach 

PH: 216-348-1744 

FAX: 216-348-0375 


Dayton 

Wilkies Downtown 
PH: 513-223-2541 
FAX: 513-223-2869 


fairborn 
Wilkie's Fairborn 
PH:513-429-1677 


Lima 
Readmore 


217 Flanders 
PH: 419-225-5826 
FAX: 419-225-5537 


Readmore Hallmark 
3330 W. Elm Street 
PH:419-225-5826 


Youngstown 
Youngstown State 
University Bookstore 
PH:216-742-3589 
FAX: 216-742-3145 


OREGON 

Beaverton 

Powell's Bookstore at 
Cascade Plaza 
PH:503-643-3131 
FAX: 503-641-1554 


Eugene 

Book Mark 

PH: 503-484-0512 
FAX: 503-484-3130 


Portland 

Powell's Technical Books 
PH: 503-228-3906 

FAX: 503-228-0505 


PENNSYLVANIA 
lestown 


Village Green Bookstore 
PH:215-230-7610 
FAX: 215-230-7615 


frie 
The Erie Book Store 
PH: 800-252-3354 

FAX: 814-456-2702 


Philadelphia 


Pittsburgh 

Book Center 

University of Pittsburgh 
PH:412-648-2321 

FAX: 412-648-1902 


peta Booksmith 

PH:717-346-9162 

RHODE ISLAND 
ence 

Brown Bookstore 


PH: 401-863-3168 
FAX: 401-863-2233 


TEXAS 


Arlington 
Taylor Technical Books 
PH: 817-548-TECH 


Austin 
University Co-Op 
PH: 512-476-7211 


Dallas 
Taylor's Technical Books 
PH: 214-239-TECH 


Houston 

Brown Bock Shop 
PH: 713-652-3937 
FAX: 713-652-1914 


VIRGINIA 
Blacksburg 
University Bookstore, 
Virginia Tech 

PH: 703-231-5991 
FAX: 703-231-3410 


Vienna 
Computer Literacy 


Bookshops 

PH: 703-734-7771 
EMAIL: 
sales@tc.clbooks.com 


WASHINGTON 
Bellevue 

University Bookstore 
PH: 206-646-3300 
FAX: 206-646-3340 


Pullman 

Students Book Co 
PH: 509-332-2537 ` 
FAX: 509-332-8239 


Seattle 

Tower Books 

PH: 206-283-6333 
FAX; 206-285-2188 


Tacoma 


Tower Books 
PH: 206-473-3382 
FAX: 206-473-9141 


WISCONSIN 
Madison 

University Bookstore 
PH: 608-257-3784 
FAX: 608-257-9479 


inves - Wisconsin 
Milwaukee 

PH: 414-229-4201 

FAX: 414-229-6194 


KEY=SF65BYL 
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such as scheduling and updating sales re- 
ports will become increasingly important. 
To avert chaos, everyone has to be work- 
ing with the latest version of the schedule 
or the database. So PDA vendors and de- 
velopers are working on better file transfer 
and data-synchronization tools. 

For example, Psion (Concord, MA) is 
introducing PsiWin software for the Psion 
Series 3a Palmtop computer. The Palm- 
top files appear in their own volume on 
the Windows desktop, and you can trans- 
fer files by dragging and dropping. 

Expected to ship in May, Psion’s Psi- 
Win will include many file translators for 
preserving attributes while transferring 
Psion files to many word processor, spread- 
sheet, database, or scheduling applications. 
PsiWin will also include a Windows PC 
version of the Series 3a’s data application, 
which will let you create entries using the 
PC's full-size keyboard and transfer them 
into your Psion Palmtop. In a future release, 
Psion plans to add a Hot Thinking feature to 
automatically reconcile data within the files. 


IntelliLink’s (Nashua, NH) IntelliLink 
connectivity software has a similar fea- 
ture that offers a graceful way to resolve 
duplicate agenda appointments: IntelliLink 
lets you send data between your desktop 
PC and PDA at the file level. IntelliLink 
supports several PDAs, including ones 
from Casio, HP, Psion, Tandy, and Sharp. 

If your PDA and desktop machine have 
PCMCIA PC Card slots, you could solve 
this problem merely by swapping storage 
cards back and forth. Intelligent driver 
software could perform any necessary file 
conversions, and your PDA data would 
appear as just another hard drive on your 
desktop. Several vendors make PC Card 
cages that work with desktop PCs. 


Extending Battery Life 

Another challenge is building a PDA that 
can run for days or weeks on a fresh set 
of batteries. But measuring a PDA’s bat- 
tery life is tricky. People don’t use PDAs 
like desktop computers; they tend to turn 
portable devices on and off more fre- 


ee ee al 
GEOS 3.0 INTEGRATES COMMUNICATIONS 


GeoWorks’s GEOS is one of the smallest general-purpose OSes available, need- 
ing only about 1.6 MB of ROM and 512 KB of RAM. It is optimized for low-cost, 
power-sipping, x86-compatible CPUs, and it provides developers with flexible 
options for designing user interfaces. Until now, however, GEOS's support for com- 
munications has lagged behind other PDA-oriented OSes (e.g., General Magic's 
Magic Cap and Apple's Newton Intelligence). GeoWorks aims to change that 


with GEOS 3.0. 


GEOS 3.0 adds a critical data communications 
layer atop the core OS. That layer includes a 
mailbox library, a socket library, transport dri- 
vers, and fax capability. 

The mailbox library provides a systemwide 
Inbox/outbox that streamlines the delivery of 
messages between applications or devices. 
Those messages can be E-mail letters, desktop 
file transfers, or faxes. The mailbox can hold 
messages and defer transmission until it rec- 
ognizes that a transport driver has become 
available. For example, you could make a 
change to your calendar, store the change in 
the mailbox, and later use an infrared or wired 
link to record that change on a colleague's 
PDA or desktop computer. 

Two-way communications channels are pro- 
vided by the socket library. GeoWorks bor- 
rowed its socket API from BSD Unix; proto- 
cols include TCP/IP using SLIP and PPP and 


the IrLAP (Infrared Link Access Protocol) sub- 
set of the IrDA (Infrared Data Association, Wal- 
nut Creek, CA) standard. Geoworks says full 
IrDA support will be available later. This li- 
brary allows a developer to build communica- 
tions capability into an application without 
knowing how a given protocol works. The trans- 
port drivers handle the actual transmission 
and reception of messages, and they also pro- 
vide a user interface for sending and formatting 
the messages. 

GEOS 3.0 supports Class 1 and 2 fax using 
either 1-D or 2-D compression. The fax trans- 
port driver is integrated with the mailbox ti- 
brary, which means that GEOS 3.0 can defer 
fax transmissions and automatically receive 
incoming faxes. 

Other improvements include simultaneous 
support for multiple languages and improved 
memory management. 
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quently, using them for brief periods of 
time. It makes little difference, therefore, 
whether a device gets 10, 50, or even 100 
hours of continuous use. What does matter, 
says GeoWorks' Mayer, is that users get 
"unconscious" battery life. In other words, 
the PDA must run long enough so that 
users can recharge or replace the batter- 
ies at convenient, regular intervals. 

Most PDAs sold today have backup bat- 
teries that preserve stored information even 
when the device is turned off. But adding 
components such as radio modems, cellu- 
lar phones, or pagers can drain the main 
batteries much more quickly. Better power 
management is still a top design goal. 

New battery technologies such as the 
optional lithium-ion cells in Sony's PIC- 
1000 are part of the answer, but what's 
more important is designing hardware 
that's less power hungry. "Power man- 
agement is a distinctive art," says Mike 
Lundgren, U.S. market development man- 
ager at Apple's PIE (Personal Interactive 
Electronics) division. That art includes 
higher integration of system logic into 
ASICS, lower-power components, and bet- 
ter power management software (see 
"Brainy, Brawny Batteries" on page 131). 

CPUs are doing their part, too. Mo- 
torola's Dragon I 68349 CPU draws only 
300 milliwatts of power at 16 MHz; when 
idle, its power consumption drops to under 
1 mW. Casio's Z-7000 uses an 8086-class 
processor and provides excellent battery 
life—although it has been widely criti- 
cized for its poor performance. 

One remaining obstacle is that Type II 
PC Cards and controllers are 5-V compo- 
nents, but most PDAs use 3.3-V parts. A 
3.3-V PCMCIA design is in the works, 
but PDAs that use them are at least a gen- 
eration or two away. 


Communications: The Driving Force 
Most people agree that the key ingredient 
in moving PDAs into the corporate big 
leagues is two-way wireless communica- 
tion. As mentioned before, the relatively 
high cost of wireless service is still an 
issue. However, the removal of other bar- 
riers could render this moot. Those barri- 
ers include a confusing lack of wireless 
standards, an incomplete wireless infra- 
structure, and no critical mass of wireless 
devices (see "Radio Days" on page 107). 
Wireless data transmission methods 
range from analog and digital cellular to 
several flavors of packet radio, with satel- 
lite microwave on the horizon. No PDA 
vendor is betting the farm on any one of 
them. Motorola comes closest with its 
hefty investment in the Ardis packet radio 


Find the manual, find the other manual, 


read them both to get the information to fix your printer. 


Or click on the CompuServe icon. 


all alone with your problem. Choose CompuServe, and 
youre immediately in the competent company of our 
more than 400 hardware and software support forums. 

They'll connect you to experts from nearly 
every hardware and software vendor and to helpful and 
informed CompuServe members. So you can go online, 
ask questions, and get answers from a world of technical 
knowledge and expertise — and the people who are 
ready to share it. 

But helping to keep your computer running isnt 
the only thing CompuServe makes easier. We have more 


than 2,000 other places to go and things to do. Access 


"New members only, please. Al names listed are prapnetary trademarks of their respective corporations, 


to and from the Internet is easy on CompuServe, too, 
and we were the first online information service to add 
an interactive multimedia enhancement: CompuServeCD. 


CompuServe. It's all here waiting for you. 


Just a click away. 
= 


| Free Membership Kit 
Join CompuServe now. Just call I 800 487-4838 


and you'll receive: 


I) A free membership kit. CompuServe Information Manager 
software for DOS, Macintosh, Windows, or OS/2. 

2) One free month of over 120 popular services, a $9.95 value. 

3) A $25.00 usage credit to explore other extended services. 


B ' 
$9! CompuServe 
The information service you won't outgrow. 
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network, but the Marco and the Envoy can 
accommodate virtually any wireless trans- 
port. The universal strategy is to support 
every form of wireless (usually with third- 
party options) while keeping the hardware 
and system software flexible. 

No wireless system as yet offers full cov- 
erage of the U.S., and the dream of a uni- 
fied, global wireless infrastructure is years 


Apple Compirter, Inc. General Magic Palm Computing, Inc. 
Cupertino, CA Sunnyvale, CA Los Altos, CA 
(800) 538-9696 (408) 774-4000 (415) 949-9560 
(408) 996-1010 fax: (408) 774-4010 fax: (415) 949-0147 
Psion, inc. 
E-E Ardis Co. GeoWorks Concord, MA 
E- Lincolnshire, IL Alameda, CA (508) 371-0310 
7 (800) 652-7347 (510) 814-1660 fax: (508) 371-9611 
| à. (317) 843-9375 fax: (510) 814-4250 
RadioMail Corp. 
| k Casio, Inc. Hewlett-Packard Co. San Mateo, CA 
| Dover, NJ Corvallis, OR (800) 597-6245 
; (201) 361-5400 (800) 4431254 (415) 286-7800 
fax: (201) 361-3819 fax: (415) 286-7801 
y intelliLink 
Pi- Fujitsu Personal Nashua, NH Sharp Electronics Corp. 
L4 Systems, Inc. (603) 888-0666 Mahwah, NJ 
| Santa Clara, CA (800) 237-4277 
(800) 831-3183 Motorola Wireless Data Group (201) 529-8200 
(408) 982-9500 Schaumburg, IL 
fax: (408) 496-0609 (800) 894-7353 Sony Electronics, Inc. 
Park Ridge, NJ 
(800) 556-2442 


(perhaps decades) away. This forces some 
users to choose a wireless service based on 
availability rather than features or price. 
PDAs that support two-way wireless 
communications will become more viable 
as more of them enter the field. It’s similar 
to the burgeoning popularity of cellular 
phones; as more people use them and be- 
come more reachable away from their reg- 


ular phones, there’s more reason for other 
people to go cellular. The same thing will 
happen when more people become reach- 
able via E-mail on their wireless PDAs. 

The next communications feature likely 
to be built into PDAs, according to several 
sources, is two-way paging. Dulaney esti- 
mates the cost of goods to the manufac- 
turer at about $25, which translates into 
an additional $75 in the retail price of a 
PDA. He believes that the added func- 
tionality would more than make up for the 
additional cost: “[Paging] is more valu- 
able than [bundling Lotus] 1-2-3.” 

When will all these pieces come together 
so that PDAs can enter the business main- 
stream? Vendors are optimistically pre- 
dicting this will happen in 1996 or 1997, 
But Dulaney expects them to flounder for 
at least the next three years. During that 
time, he expects OSes and hardware to ma- 
ture to the point where PDAs can finally 
meet the expectations of most users. li 


Michael Nadeau is the author of the BYTE 
Guide to CD-ROM, Second Edition (Os- 
borne/McGraw-Hill, 1995). You can reach 
him on the Internet or BIX at miken Q bix.com. 


PORTABLE STORAGE, FAST AND SIMPLE 


PLUGGER® 


Plugger is on external hard drive that connects directly to the parollel printer port. Ideal 
for data storage, additional copacity, backups, file transfer or softwore installation. Plug 
the shockproof hard drive to the printer port and your PC hos on additional volume 
(D:\etc.). Shore it omong all your PCs! 11's so portable, you'll never be without your dato. 


Interface 
Capacity 
Access 


: parallel port 
: 120 MB to 810 MB 
: 12 ms 
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SHUTTLE® 


Interface 
Capacity 
Speed 


: porallel port + SCS! 
: 100 MB to 10 GB 
: up to 95 MB/min. (SCSI), 25 MB/min. (parallel port) 


Shuttle portable systems connect directly to either a SCS! port or printer port, thus avoiding 
costly controller cards ond instollotion hassles, No need to open your PCs. Technologies 
include; Tape, DAT, Optical, CD-ROM and SyQuest. Software for: DOS, 05/2, Windows, 
Novell, Unix ond Apple. Shuttle is the fastest parollel + SCSI storage solution you can buy! 


"Call today for product information, reviews or the nearest dealer. 


Computer Connections USA Zr. 1-800 438 5336, 617 271 0444 - Computer Connections Germany @ 02102 93010 - Computer Connections France & 1 39 880688 
Computer Connections Hollond zr 070 3209409 - Computer Connections Swiss Œ 31 3027760 - Memory Technology UK @ 734 771 588 
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ComHOAD Mobile Assistant I™ 


Up and away on the Information- 
ONLINE akut . Highway! lt 


Mobile Assistant Im 


-a multifunctional device for mobile communications, traffic and information 
management. it brings together all the latest technology such as radio 
modems, satellite navigation and camputer power to give you the best service 
you can expect. 

Mobile Assistant |™ is intended for professionals in areas such as: 
Freight Carriers © Field Service Organizations ¢ Field Sales Organizations 
e Rental Car Agencies * Police- and Fire-Departments * Emergency Road 
Service * Hazardous Materials and Security Transports ¢ Public 
Transportation Systems. 


Q Wireless Communication Computer 
© GPS, Computer, Modem 
Q Just 6-Keys 


Qum. mm, COM: 4k" 


MDBITEX/RAM - GSM/CDPO SOLID COMPUTER GROUP 


Germany Headquarter: Bruckmannring 32 © D-85764 Überschleifiheim e Tel: + 49-89-31 57 19-0 e Fax:  49-89-3 15 81 46 © USA: Tel: 1-800°784eRAID — 
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Notebook PDA) 


QNX: The OS for 
Programmers. 


Maybe you can't please all 
the people all the time, but 
programmers and managers 
alike say they're happy they 
use QNX for real time. 


POSIX Plus MAEA 


QNX is a certified POSIX OS, so 
any UNIX® OS programmer can 
become productive in no time. 
You get the standards you’d 
expect from any open-systems 
OS (e.g. ANSI, TCP/IP, the X 
Window System), but with 

the performance you'd see 
only with dedicated realtime 
executives (e.g. 5 usec per 
context switch on an 80486). 


One OS [zi All 


QNX’s modular, microkernel 
architecture lets you easily 
scale the OS to fit your platform — 
cash registers, PDAs, robotic 

—- controllers, 
instrumentation, 
whatever. 


.for the 


Tees 
a ~ 
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bottom line 


Programmers won't waste time 
learning a new OS for every 
project. And managers won't 
have to make another OS buying 
decision. Speaking of buying, 
QNX can cut the cost of your 
runtime systems, because you 
pay for only the OS modules 
you use. 


[Time-Saving MER 


From the optimizing Watcom 
C/C++ compiler to our code- 
generating GUI builder, QNX’s 
rich development environment 
can help you deliver 
better software sooner. 


| Managers 
The Bottom ER 


=p] i 
ms 
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QNX: The OS for 


Realtime programmers like 
working with QNX. Managers 
like succeeding with QNX-based 
products. And end users like 
using them. Looks like 

QNX pleases 
all the people 
in real time. 


To find out 
more about the 
leading realtime 
OS for PCs, call 


800-676-0566. 


EXT. #1006 


Mense 


13 S DER 


European Division: 17 Bishops Court, Church Road, rie Herapsh ve, SOSO 6PE, England Tel: (+44) 0703 611800 Fax: (+44),0703 641153: » ps 
© QNX Software Systems Ltd. 1994, QNX Is a registered trademark of QNX Software Systems Ltd. All other trademarks belong to their respective owness ies S 
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RAPHAEL NEEDLEMAN 


Boston, Massachusetts. I'm 
9: setting up my new Boston 

w| apartment, and the Nynex guy 
who was here to install a sec- 
ond phone line has just left. I need to get 
my E-mail. So I run a phone cable from 
my modem to the wall outlet, add the right 
phone numbers to my communications 
program, click on the send/receive button, 
and walk away. Easy. 

At BYTE's far-flung bureaus and at 
most hotels, it's the same story. Those lit- 
tle RJ-11 phone jacks are a conduit for 
my communications back to the BYTE 
home base in Peterborough, New Hamp- 
shire. Thanks to E-mail, my portable com- 
puter, and a PCMCIA modem, I'm never 
out of touch for very long. My traveling 
road kit consists of a Dell Latitude XP 
with a Megahertz X-Jack modem, a six- 
foot phone cable, a phone-line splitter, a 
small Swiss army knife, and a Mini Mag 
flashlight, all packed into a single brief- 
case. It's a little too heavy for my shoulder, 
but it contains everything I need to con- 
nect from almost anywhere—and I even 
have some room left in my case for papers 
and magazines. 

However, I' ve had a few experiences 
when the basic road kit wasn't enough. So 
I ve been gradually adding gizmos to the 
bag over time, as well as keeping a log of 
tips and tricks I’ve learned on my trip 
down the data highway. 


United Airlines flight 33, 
i ra Boston to San Francisco. I 
16 a notice that the seat-back phones 
have RJ-11 jacks. I plug in and 
try to connect. No joy. After a dozen dif- 
ferent combinations of computer-dialed 
and manually dialed credit-card and 
access-code combinations, I call for help. 
l ask the AirPhone operator, “Do these 
phones work with modems?" The re- 
sponse: "They will very soon, sir." Un- 
fortunately, not before I land. 
Fortunately, the gentleman sitting next 
to me is in the printing business. We have 


onary 
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Tales from the lrip | 


a delightful discussion about the future of 
magazine publishing. 


Lesson learned: The presence of ow RJ-I | 
jack does not guarantee a usable phone 
line. 


Later that day. Washington Square Inn, 
San Francisco. A typical hotel experience. 
The phone in the room doesn't have a 
modem port and the phone cable is stuck— 
the little tab on the modular plug has been 
snapped off. I have two options: Use the 
Swiss army knife to pry the cord out of 
the phone, or crawl under the bed and try 
to connect my computer to the phone jack 
on the wall. I opt for the latter. I plug the 
splitter into the wall, then plug both the 
phone and the modem into it. In ten min- 
utes, I’m sending E-mail. No problem. 


Lesson learned: Modern hotel design dic- 
tates that the phone jack shall be placed 
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It's a poor 


worker who 
blames his tools. 
On the other 
hand.... 


in the darkest, most inaccessible place in 
the room. Bring a small flashlight. 


San Francisco International 
Airport, United Airlines Red 
Carpet Club. The yearly fees to 
this little oasis are worth it. The 
lounge has an entire wall with little cubi- 
cles, each equipped with its own phone, 
modem jack, and AC power outlet (hid- 
den above the desk, under the fluorescent 
light). All I have to do is program my 
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dialing string with my phone card num- 
ber, and I’m in business. 


Lesson learned: Aivline clubs ave worth 
the money because they have phones 
with data jacks. Sign up for one. 


IBM's conference center in 
Raleigh, North Carolina. Dur- 
ing a break in a seminar on 
ATM, I go to the phone bank. 
There are several Rolm phones with stan- 
dard RJ-11 cables plugged into the wall. ! 
disconnect one and plug in my old but 
trusty Megahertz X-Jack modem. But 
when I try to dial, I get nothing, not even a 
dial tone. Hmm. Maybe it's a nonstandard 
phone line. No big deal, I can wait for my 
E-mail. 

Later that night, at my hotel, I can't 
get on line. "No dial tone," says the 
modem. I try everything, but it's no use. 
My Megahertz has gone to the great bit- 
bucket in the sky. Apparently, plugging 
the analog modem into the digital Rolm 
system earlier that day was not a good 
idea—the higher voltage of the digital sys- 
tem blew out the Megahertz dialing relay. 

Fortunately, an associate lends me a 
PCMCIA modem (a Gateway Telepath). It 
works just fine; I don't even have to tell 
my communications 
M programs about the 
(i change. When I 
WA get back to the 

office, the nice 
folks at Mega- 
hertz send me a 
replacement X-Jack 
modem, this one with 
the new “digital line guard” feature to pro- 
lect it from high-voltage melt down. 


Lesson learned: Don’t plug your analog 
modem into a PBX system. 


Northwest Airlines flight 727, 
Boston to Minneapolis. This 
plane has seat-back phones that 
look newer than the ones I tried 
on United. and they have an encouraging 
label stuck on them: *This phone modem- 
compatible." It takes me about 15 min- 
utes to come up with the right combination 
of access and dialing codes, but it works. 
Pm doing E-mail from a plane! True, | 
have wires and credit cards strewn all over 
the tray table, and I’m spending $2.50 a 
minute to exchange messages with peo- 
ple who could very well wait another 3 
hours to hear from me. But next time I 
have to dash off a message from the air, 
PH know how. 
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Lesson learned: E-mail from an airplane is 
expensive and complicated, but on the 
vight aivline, it actually works. 


Hyatt Regency, Irvine, Califor- 
nia. The phone in my room has 
a modem jack (a plus), but 
there’s an ominous placard on 
the desk: “Modem and computer users: 
For best results, set modem speed to 1200 
baud.” Sure enough, I can’t connect at 
faster speeds—the hotel’s digital phone 
system apparently compresses the signals 
and ruins high-speed modem tones, What's 
worse, the Hyatt’s phone charges are out- 
rageous, which means that for every 
minute I waste running at 1200 bps instead 
of 9600, I’m spending a fortune. 


Lesson learned: Avoid the Hyatt Regency 
im lyvine. 


shuo) San Francisco International 
ü P Airport, Gate 89. This is the far- 

w| thest you can get from the Red 
Aw UJ Carpet Club and still actually 
be in the airport. Naturally, most of my 
San Francisco flights leave from here. My 
flight is delayed for maintenance reasons, 
but we're advised not to stray from the 
gate; the plane could board at any minute. 
Nearby is a futuristic AT&T 2000 pay 
phone with a keyboard and an inviting lit- 
tle blue RI-11 jack. I have to try it. 

I perch my Dell Latitude on top of the 
phone and get to work. Half an hour later, 
after perfecting some carefully orches- 
trated acrobatics that involve lifting and 
replacing the handset and pressing the right 
buttons at the right times, I finally make a 
connection. Meanwhile, the airplane 
mechanics are still waiting for a part. 


Lesson learned: ATET 
2000 public phones have 
convenient modem 


jacks, but using thew is 
AeciAeAly 
nient. 


inconve- | 


Philadelphia à 
airport, US- 
Air terminal, 
between | 
flights. This place is a 
dump. The run-down | 
terminal has peeling 
paint, no coffee shop, 
no airline club, and —— . 

none of the magic AT&T 2000 phones. 
But I’ve been on airplanes all day, and I 
have another long flight in front of me. I 
need my E-mail. 


Fortunately, on this tip I’m carrying an 
Apex Mobile Plus Cellular-compatible 
modem instead of my Megahertz. | con- 
nect it to my Oki 1150 cellular phone and 
dial up the home office in a snap. This 
modem interfaces perfectly with the phone 
and can double as a land-line modem when 
I'm near a phone Jack. 


Lesson learned: Cellular modems are a 
great backup to regular land-line con- 
nections. 


Later that day. USAir flight 2451 from 
Philly to Burlington. Vermont. This plane 
has a very intriguing setup: a smallish LCD 
panel mounted on the seatback and a 
groovy little phone handset in the seat. In 
addition to the usual phone keypad, the 
handset even has an alphanumeric keypad 
and an RJ-11 jack. But the LCDs are dis- 
couragingly blank and the system isn't 
turned on. When I pull the handset out of 
its holder, a bright orange wire pulls free of 
the phone. When I land, I kiss the ground. 


Lesson learned: Carry a soldering iron on 
US Alv. 


Jack Daniels Motor Lodge, 

Peterborough, New Hampshire. 

| often stay here when I'm 

working at BYTE’s headquar- 
ters. But since my last visit, the JD has 
replaced its phone system with some awful 
new digital setup. My Megahertz won't 
function. 

Just for kicks, ] run back to the office 
and grab a product I’ve had for a while: 
the Konexx Model 111 handset adapter. 
It installs between the phone's handset and 
the phone base, and also plugs into my 
modem. But I still 
can't get the compul- 
er to dial for me; | 
have to dial the 
phone manually. It 
seems that cc: Mail 
supports manual dial- 
ing quite nicely (it 
sets up everything for 
you and even flashes 
a message on the 
screen reminding you 
what number to dial). 
but my other pro- 
grams don't. [ have 
| to enter a new dial- 
ing string (ATXIDT) 
that tells the modem to just pick up the 
phone and wait for a connection. Then | 
have to dial all the access numbers myself. 
Too much work! 


Performance 


Just about everyone is singing the praises of the 
new Tadpole P1000. That's because the P1000 is the 
first notebook designed from the ground up to fully 
optimize Pentium™ performance. With 100MHz of 
pure Pentium power, it out-performs every other note- 
book on the market. And with built-in features such as 
a PCI bus to take Pentium power to the limit and 
256KB Level 2 write-back cache, the P1000 could 
even upstage your desktop. 

For the performance of a lifetime, the P1000 was 
designed to change with your needs. Removable 
SCSI-2 hard-disk drives are available with capacities 
up to 810MB, memory is upgradable up to 128MB of 
RAM using industry-standard SIMMS, and the 
Pentium processor can be factory-upgraded to 
tomorrow's even faster processors. 

If you're on the road to stardom, the P1000 is the 
perfect vehicle for graphics intensive applications, 
software demonstrations, and multimedia presenta- 
tions. Its 10.4" active-matrix TFT true color screen, 


IMB of video RAM, and 16-bit SoundBlaster 
CD-quality sound will “wow” small crowds. For larger 
audiences, the P1000 supports resolutions up to 
1024 X 768 on external displays and projectors to inspire 
standing ovations for your brilliant performances. 

And unlike other notebooks bound in plastic 
shells, the P1000 has real staying power. It’s the only 
one cast in a magnesium alloy case — making it 
highly durable, yet elegant and lightweight. 

If you would like the P1000 to make a curtain call 
1-800-232-6656 today for more information! 


TADPOLE 


TECHNOLOGY 


United States: 512 219 2200 
Fax: 512 219 2222 
United Kingdom: 01223 428200 
Fax: 01223 428201 


pentium France: 1 60 86 27 92 


ROCES BOR Fax: 160 86 27 89 


Intel Inside amd Pentium Processor Logos are tridemmarks of the intel Corporation. All other trademarks used herein are the 
property af rheir respective corporations. ©1955 Tadpole Technology. 
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Don't Bethe 
Only One Using 
FORTRAN 7 


You look around and discover everyone is 
making the move to LAHEY FORTRAN 90, 
Except you. You're using Fortran because it is 
proven, portable, and the best language for 
numencally intensive programs. But why 77? 
With Lahey Fortran 90, you can run your 
FORTRAN 77 programs FASTER and take 
advantage of the new language features in 90, 


Array expressions, more intrinsic functions, 
structures, pointers, better array handling, and 
modules are just a few of the reasons to move 
to Lahey Fortran 90. Use these and other 
features to build new, faster executing 

32-BIT applications with fewer lines of code. 
But even if you are not writing new code, the 
design and speed of Lahey Fortran 90 are 
reasons enough to switch. 


Lahey's innovative compiler design combined 
with Intel Corporation's highly OPTIMIZED 
code generation technology produces a 
language system optimized from the chip up. 
Lahey Fortran 90 is the fastest PC Fortran on 
the Pentium— over 18 Mflops on a 90 MHz 
(SP Linpack). And, you get all the TOOLS 
found in our award-winning (ahem) FORTRAN 
77 language systems: editor, debugger, 
profiler, librarian, make, linker, video graphics, 
and Phar Lap's royalty-free DOS-Extender— 
everything you need to wnte or port 

4GB programs. Add to this our decade of 
writing PC Fortrans and free technical support. 
So, don't be the last one using FORTRAN 77, 
make the move to Lahey Fortran 90. 


9895 
Call 800 548-4778 for more 
information on our 
Fortran language systems 


Fortran is our forte 


702 831-2500 Fax: 702 831-8123 
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SIRE CY Mobile Computing 


Lesson learned: With the help of flexible 
comm software, a handset adapter can 
thwart an innkeeper’s nefarious plans to 
lock you out of his phone system, 


Mad Mulligen, Germany. Several 
BYTE staffers are staying in a 
small guest house for the dura- 
tion of the CeBIT computer 
show this week in Hannover. There's only 
a single phone for 17 of us. A bad start to 
the week. 

After examining the guest house's 
phone wiring, we find that the cable has a 
completely unfamiliar connection at the 
wall end, but a somewhat ordinary-looking 
phone connector at the other (the 
plug is the same size as an RJ- 
11, but has six contacts | 
instead of four). I vol- aF 
unteer to try it first. 

I plug the phone / 
cable into my mo- / 
dem. The mo- | ^A 
dem's speaker | gR 
emits a dial tone, ||}. == 
but I can't dial | Ao 
out; the switch- ' ™ 
board at the guest ‘, 
house doesn't seem  *, 
to recognize American b: 
touch-tone signals. I try h- 
old-fashioned pulse dialing. — 
That doesn't work, either. 


Luckily, I’ve planned ahead: There's 


a Konexx Model 204 acoustic coupler in 
my travel kit. Remember the old 110-bps 
acoustic modems from the 1970s? The 
Konexx works on the same principle, but 
it uses Velcro straps instead of suction 
cups to attach its speaker and microphone 
to the phone handset. The maximum data 
rate varies, depending on the phone. I got 
14,400 bps when I tried it back home on 
my office phone (an AT&T Merlin), but 
I’m getting only 2400 bps on the German 


fax: (619) 550-7330 
E-mail: konexx&aol.com 


guest house phones. Still, it works. Soon 
I retrieve my E-mail, and a line forms 
behind me for the use of the phone and 
the coupler. 


Lesson learned: Acoustic couplers aren't 
opsclete. In a pinch, they'll let you get on 
line from almost anywhere. Worth carrying. 


[Moreh Hannover, Germany. At the 
QQ g| CeBIT show, the BYTE booth 
0 has three phone lines: one for 
voice, one for fax, and one for 
data. The phones don’t have RJ-11 jacks, 
and the wall has the same odd-looking 
connectors we encountered at the guest 
house. Fortunately, a resourceful 
=~ but guiltless associate has 
1, “swiped the required cable 
x from a meeting room at 
^ a local hotel. (Memo 
4, to Hotel Latzen: 
à Please send me the 
|) bill; I'll pay up.) 
| One end of the 
BU] cable goes into the 
EN wall, the other into 
EE the modem. Sud- 
i denly I’m dialing 
out with no trouble at 
all—this phone line 
even recognizes Ameri- 
can touch-tones. The only 
difference is that the German dial 
tone is different, so I have to set my modem 
to “blind dial" (the Hayes command is 
ATX]). 


Lesson learned: It can be advantageous 
to travel with quick-fingered associates 
of low moral character. 


Back at my office in Peterbor- 
ough, New Hampshire. Ac- 
cording to my schedule, I'1] be 
in town for two solid weeks. It 
will be a welcome change 
of pace. While the travel- 


Apex Data (cellular- Megahertz (modems) T , 
compatible modems) Salt Lake City, UT ing is both educational and 
" fru > kc cv M exciting, my batteries are 
HEE (510) 416-5656 fax: (801) 320-6020 drained. And that's not just 
BES fax: (510) 416-0909 the ones in my laptop. 
ken Oki Telecom (cellular phones) 
o Suwanee, GA Final lesson learned: Plug 
800) 554-3112 à à : 
"a m (pone computers) p 2 995-0800 and play is a joke, but i£ 
V (800) 289-3355 fax: (404) 822-2704 you have the wherewithal, 
"Ul (512) 338-4400 ou can get your E-mail 
: fax: (512) 728-3653 3 , Jem vite NUNG m 
E-mall: info@dell.com (Konexx couplers) 
2 San Diego, CA ————— a 
| (619) 622-1400 Raphael Needleman is 


BYTE's Editor in Chief. You 
can reach him on BIX or the 
Internet at rafe@well.com. 


processor by name. 


Nx586 processor-based PCs are Btactship Computer Computer 2nma ICS Computer Hational Micra PC Performance 
? Spem Beaverton, OR $ysiuma Corp. Computers Canters 

available from the following PC SUP- san pse, CA 503-616-3511 Richardson, TX Sah Lake City, UT Eaglewood, 00 

pliers. Call the PC supplier of your mosir rit gm 800-852-061 800-424-2983 303-771-8030 

choice and ask for NexGens Nx586 cny Computere Anaheim, CA Laitran inc. NCA Computer PC Systems 
Rockville, MD 714-777-9095 San Jose, CA Producta West Palm Beach, FL 
301-762-6880 Data Storage 408-321-9488 Sunnwale, CA 401-640-0811 

Rec iicutacturing Mars sterg hac. Lens] tnet B00-961-1200 PE Workers 

Richsrdson, TX Boulder, CO Mehille, NY Met Computers Beilerue, WA 
800-964-0221 800-515-6098 516-454-8220 International 206-641-4HI 


Demand NexGen’s Nx586. Processor. 
Superior Performance. Unbeatable Price. 


Now, you don’t have to settle for a Pentium" processor-based PC. Because there's a 
tough new kid on the block that delivers superior power and performance... for a 
lot less money. 

It's the NexGen Nx586 processor. Manufactured by IBM Microelectronics™ With 
patented RISC86™ microarchitecture that outperforms the Pentium processor, mega- 
hertz for megahertz. It’s fully compatible with your DOS and Windows™ applications. 
And it’s absolutely available right now 

So just call one of the PC suppliers listed below and ask for it by name. The Nx586 
processor by NexGen. Don't buy a PC without it. 


NexGen Chip Challenges Pentium Performance (0 PCWORLO vember 1994 


CPU RAM(MB) Application test limes (in minutes:seconds) 


IE EL EMI 4 A 
OT Kem 
Shorter times are better 1 ; 3 1 B 3 
" peerage score of sa Pettium-90 systems EH Word 2.0 tor Windows Wl Freelance 1.0 for Windows EB 1-2-3 retease 3.4 
) EB Excel 4.0 BE WordPertect 6.0 tor DOS BB Paradox 3.5 
Tests run on pregrocuction unit 
PC World Teal Center 2npication benchmarks Bl Paradox 1.0 for Windows 


Absolutely Available Right Now. Don't Buy a PC Without It! 


Cempoeests ——— DirsciWaws inc. Lacky Computers Dallas, TX Pistes Pocket 
Ahing Competes Middleton, WI Ontario, CA Richardson, TX 2H- 386-9310 Seatle, Washington 
608-531-1165 909-460-2595 800-805-5825 Monn! System 206-575-0939 
Camestion Deretan Coctster Mandi Corporetion Princeton, NJ RAM, inc. 
Temecula, CA frving, TX Rancho Cordova, CA 609-372-0005 Denver, CO 
American Digicom 909-699-3577 800-551-9000 916-858-1577 Rictrix Corporation 303-433-7094 
Compster Discon! Fry's Electronics, ine. Partus Leonta, NJ Regnis, inc. 
Mart Sonnyvale, CA Monrovia. CA 201-947-2220 Tampa, FL 
Greerepod, IN 03-73-1770 800- 304-6299 Umni- bg 813-523-1342 
37899-7220 Fountain Valley Megabyte Houstoa, TX S.LL Radio Shack 
Computer Parte Pia 7H-378-$400 hotenationad 713784.951 or 
San Marc», CA FY! Computer $owrte Norcross, GA Orlentec Corp of Consequences, NM 
ASA Computers, inc. 619-441-000 Cincinnati, OH 404-449-8630 America 505-894-5442 
Computer Resowtes 50753-1831 Micro Equipment El Moni CA Sourceror Systems 
800-662-0034 Vesimlaster, CO Norcross, GA PC Concepts 699-779-1818 
Albuquerque, \M Cometne Technology 303-438-5500 404-41 [726 Dallas, TX Systery Desha 
Corp. Globe Compares Micro Sipiax 21-28-2888 unguis 
BEM System, inc. San Diego, CA Scottsdale, AZ Mesa, AZ PC Express, inc. San Diego, CA 
GD9-268-8856 800-467-0013 800-477-6H4 Richfield, MN 6p-57- 55 
300-957-1100 


© 1995 WexGen, inc, MSDS is a registered trademark and RISCOS and NexGen are tademarks of Meran, ing Pentium i9 a trademark of Intel Corporation buvisi is 4 registered Iracerrart of Intel Corporation The Ready! for 05/2 mart x s trademan of Inlerramonat Bowness Machines Corporation. LEM Mrcrowectromct™ n a 


tegistered trademark of tha intertational Butiergs Machines Corporation AB products mantoned Nette are Vademarss of Melt fespectva companies, H you'd his to find out about resafiing HaxGen products, pease cali 1-B00-ENEXGEN, 
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Now Everyone Can Have 
The Superior Monitor. 


Run, don't walk to 
your nearest dealer to get 
a premium 17" Nanao 
monitor at the best price 
you've ever seen. Which is 
why hard working graphics pros around the world 
are picking up our new T2:17Ts and F2*17Ex 
monitors in record numbers. Sure, the price is 
terrific. But these users are drawn by Nanao's 
reputation for quality plus a stunning new array 
of advanced technical features that are ideally 
suited for the graphics environment. Nanao even 
offers a choice of 17” models to satisfy your indi- 
vidual preference. Our FlexScan T2-17Ts has an 


3-year warranty** 


cofopific 
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If you've always wanted a top performing monitor, now is the time. 


advanced Aperture Grill tube, while the F2°17Ex 
features a flat-screen Invar Shadow Mask tube. 
Both monitors provide the power you really need 
to achieve true-to-life colors, crisp typography and 
a stable screen image. Ultra high 1280 x 1024 
resolution at 82Hz refresh rate, Colorific" color 
management software and on-screen image con- 


trols deliver a new level of graphics performance. 


For added safety against radiation emissions, TCO 
compliance is now available as a standard feature. 
If you've been looking for a superior 17" 
monitor at an equally great price, your search is 
over. The T2:17Ts and F2:17EX are available — 

and affordable — from Nanao. 


CALL OUR FLEXFAX FAX BACK NUMBER 1-800-416-FLEX 


"Savings based oa MSRP and offer expres im 9/30/95, ** 3 yeur on P ce L and CRT. Superior In Every Detad i a reyiutered 
trademark of Narso Corporation, All product names are trademarks nf their respective companies, 0199$ Nanan USA Corporation. 
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Preto Credit: Peter John Gnffiths/Time-Life Booka 


F2°17Ex 

Dot Pitch 0).26mm 

Scan Freq. H:30-86kHz, V:55-16010 Lz 

Rec. Raal 1280 x 1024 @ up to R2Hx 

Max Rosol 1600 x 1200 € up to 66Hz 

On Sereen Control Screen Manager" and 
ScreenManager™ Pro 

Standards MPR-H, TCO 

T2917 Ts 

Apature Gnil 0.25mm 

Scan Freq. H-30-86kHz, V:55-160Hz 

Rec. Resol. 1280 x 1024 € up to 82Hz 

Max Resol 1600 x 1200 € up to 66Hz 

On Screen Control — Screen Manager" and 
ScreenManager™ Pra 

Standards MPR-II, TCO 


NANAO 


Superior In Every Detail 


NANAO USA CORPORATION 
23535 Telo Avenue, Torrance, CA 90505 
(310) 325-5202. Fax: (310) 530-1679 


1-800-800-5202 
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Red-Hot 100-MHz Porta 


Screaming performance, finicky components 


REX BALDAZO 


t about the same time that 100- 
MHz Pentiums are reaching 
store shelves, Tadpole Tech- 


nology is introducing a 100-MHz Pentium 
laptop. Tadpole’s P1000 pushes the per- 
formance envelope with a factory-upgrad- 
able, no-compromise design. When you 
stretch the leading edge as far as the P1000 
does, there are bound to be a few prob- 
lems. But the result is still pretty sweet. 


it's Really Hot 

Fellow propeller heads will appreciate the 
rush we felt when we first powered up the 
P1000 and it reported 64 MB of RAM. It 
can hold as much as 128 MB, although 
the base model ships with a more pedes- 
trian 8 MB. Even if you don't need huge 
amounts of memory, there's something al- 
luring about a laptop that can handle more 
RAM than many desktop systems. 

For additional expansion, the P1000's 
PCMCIA slot accepts two Type II or one 
Type III card. However, it lacks an internal 
3^-inch floppy drive; instead, the drive is 
an external unit, as is the AC power supply. 

Our lab tests revealed that the P1000 
has prodigious computing power but 
abysmal battery life. When running the 
BYTE benchmarks, the P1000 was 110 
percent to 120 percent faster than our base- 
line 90-MHz Pentium desktop system. In 
our Thumper Il word processing test, bat- 
tery life was a meager | hour I1 minutes. 

Unlike most laptops, the P1000 has a 
case that's solidly constructed of magne- 
sium alloy instead of plastic, and it func- 
tions as a large heat sink for the cooling 
system. Small air vents run the length of 
the case above the keyboard, and flip-down 
legs at the rear allow air circulation under 


the unit and also im- 
prove the keyboard an- 
gle. There are no fans 
or other active cooling 
mechanisms. It works 
well; we ran the P1000 
continuously for two 
days without problems. 

However, we recom- 
mend that you don't rest 
the unit directly on your 
lap. We measured parts 
of the case at tempera- 
tures above 118°F in a 
room whose ambient 
temperature was 72°F. 

Inside, the P1000's 
motherboard has a PCI 
(Peripheral Component 
Interconnect) bus and a 
separate daughterboard for the CPU and 
main memory. Tadpole calls this arrange- 
ment the Advanced Notebook Architec- 
ture, which lets you upgrade the system 
by swapping daughterboards. You could 
switch to a faster x86 processor or even a 
different CPU architecture, such as a RISC 
chip. (Tadpole also makes SPARC-based 
laptops.) 

Another sign that Tadpole has designed 
the P1000 for flexibility is that the pointing 
device has three buttons instead of two. 
Windows may need only two buttons, but 
some flavors of Unix can use all three. 


Finicky Floppy 
The external components are less flexible. 
The power supply is fairly small, but the 
cord that attaches to the computer is too 
short to reach the floor. It plugs in right 
next to the external floppy drive, which is 
also on a short leash. 

To save desk space, it is naturally tempt- 


Performance t Feat 

Tadpole P1000 i j DOD fe Här 

: (8 MB of RAM) |:4 nchimarks 10 ni rant Ig 17 

PTET. 340-MB hard drive ......$7495 adul m 
Floating point index 1:20 As tested (64. MB of RAM) f 
Battery life: 810-MB hard drive......$11,995 desktop syste 
word processing — 1.18 hours Tadpole Technology, Inc. MB of RAM. it c. 
(1 a 90-MHz Dell Pentium) Austin, TX ordei d as 

(512) 219-2200 


fax: (512) 219-2222 
Circle 977 on inquiry Card. 
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ing to place the floppy drive atop the power 
brick—bad move. Electromagnetic fields 
from the power brick made the floppy 
drive unreliable for reads and writes. Disk 
reads were agonizingly slow, and format- 
ting a blank floppy disk was impossible. 
The interference doesn't appear to cause 
any permanent damage, however. Sepa- 
rating the power supply and the floppy 
drive as much as their cords allow returned 
the floppy drive to normal operation. 


Power Users Only 

The P1000 is a muscle car among luxury 
laptops—no refinement, just tons of power. 
Everything about it says "industrial 
strength." 

So what niche does the P1000 fit? Not a 
big one, that's for sure. Its short battery 
life makes it a poor choice for on-the-go 
work, although an external battery pack is 
available to extend its unplugged life. It 
has power to handle the most demanding 

, multimedia applications, but the lack 

of a built-in CD-ROM drive makes it 
less than ideal for that purpose. 

Instead, the P1000 is aimed at power 

| users. If you need raw Pentium per- 

formance that you can tuck under your 

arm, and price is no object, then the 

P1000 should be on your short list. iil 


Rex Baldazo is a BYTE technical editor. 
You can reach him on the internet or 


BIX at rbaldazo 9 bix.com. 
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SOLID CAST 
METAL, 
NOT PLASTIC, 


PAPAL TELLER LEAT ELIT 
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THICK HIGH- 
DENSITY FOAM. 
WE DON'T 


SKIMP ON 
PROTECTIVE 
PADDING, 


= à = 
PRECISION 
SELF-ALIGHING 
ZIPPERS FOR 
SMOOTH AND 
RELIABLE 
OPERATION. 


HANOLES AND STRAPS ARE b 
PERFORMANCE TESTED FOR | 15:14. 
COMFORT AND RELIABILITY. a 
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ther Computer Cases Make 
Some Pretty Wild Claims, but Samsonite 
Delivers Quality and Protection. 


SSS 


Aa Nobody treats a portable computer rougher than Samsonite, 
SITUE | 


because nobody builds a case that offers more protection than 
our new Guardian“ Series. But stringent testing is only part of the Samsonite 
quality story. Precision design, the finest materials and classic Samsonite 
craftsmanship provide increased protection for your laptop with these 
functional and durable cases. With over a dozen models available in 
full-grain leather, nylon or PVC, the Guardian 
Series passes even the toughest test in the 

urban jungle. 1-800-955-4001. 


© Samsonite 


GUARDIAN 


Developed for your laptop lifestyle, each specialized model in the Guardian Series belongs to one of these categories: 


LAPTOP COMPUTER CASES LAPTOP SYSTEM CASES LAPTOP OFFICE CASES LAPTOP TRAVELLER CASES 


DESIGNED ESPECIALLY 
WITH THE SERIOUS 
PORTABLE COMPUTING 
USER IN MIND, THESE 
CASES ACCOMMODATE 
YOUR LAPTOP, PRINTER 
AND A FULL RANGE OF 
ACCESSORIES. 


PERFECT FOR THE 
MINIMALIST WHO LIKES 
TO TRAVEL LIGHT AND 
LEAN, THESE BASIC CASES 
ARE COMPACT AND JUST 
RIGHT FOR YOUR 
SPECIFIC LAPTOP MODEL 
AND A FEW ACCESSORIES. 


FORGET THE BRIEFCASE — 
THESE ARE THE CASES 
YOU'LL USE EVERYDAY AS 
A PORTABLE OFFICE THAT 
TAKES YOUR BUSINESS 

ON THE ROAD— LAPTOP, 
ACCESSORIES, WORK 
MATERIALS AND ALL. 


WHO SAYS YOU CAN'T 
TAKE IT WITH YOU? 
OVERNIGHT STAYS ARE 
EASY WITH THESE ROOMY 
CASES THAT CARRY YOUR 
LAPTOP, PRINTER, 
PERSONAL ITEMS AND 

A CHANGE OF CLOTHES. 


Survivor" Deluxe Hardside Traditional Qvernite 


Circle 258 on Inquiry Card (RESELLERS: 259). 


RIGOROUS CORNER DROP 
TESTING TO HELP PROTECT 
WHAT'S INSIDE. 
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PRECISION 
INTERIOR 
DETAILING. 
WE MADE A 
PLACE FOR 
EVERYTHING. 


AND STRAPS 
THAT ARE 
MADE TO LAST. 


GENUINE 
FULL-GRAIN 
LEATHER BOOY 
MEANS NO 
VINYL ON SIDES 
OR PANELS. 


SVEARNA Mobile Computing 


RISC for the Road 


The SparcBook 3XP is a powerful workstation in a small package 


DOUG TAMASANIS 


in a small box, look no further than 

Tadpole's SparcBook 3XP. This full- 
featured mobile workstation boasts an 85- 
MHz microSPARC II processor, dazzling 
graphics, built-in stereo sound, a gener- 
ous array of I/O ports, a removable hard 
drive, and the popular Solaris operating 
system. 

Cramming all these features into a 
portable computer doesn't come without a 
price, however. There's no internal floppy 
drive, the screen is too small for a multi- 
tasking system, battery life is short, and it 
costs more than most mid-size sport 
sedans. Despite these drawbacks, the 3XP 
is a powerful workstation squeezed into a 
very small package. 


à f you're looking for a lot of computer 


Under the Hood 

The 7-pound 3XP includes a 340 MB, 520 
MB, or 810 MB removable hard drive; up 
to 128 MB RAM; an internal 14.4-Kbps 
fax modem; slots for two type I or II or 
one type III PCMCIA cards; and a three- 
button pointing stick—all in a magnesium 
alloy case. 

Thanks to a Weitek Power 9100 graph- 
ics accelerator and 2 MB of video memo- 
ry, the 3XP can display 256 colors in two 
different modes. In native mode, the 3XP 
supports accelerated graphics at a resolu- 
tion of 640 by 480 pixels. In virtual mode, 
graphics are not accelerated, but the reso- 
lution is 1280 by 1024 pixels. 

The quality of the Sharp active-matrix 
TFT (thin-film transistor) display is ex- 
cellent, but a 9.4-inch screen simply isn't 
large enough for a Unix multitasking 
environment. 


The Test Drive 

Installing Solaris and starting 
up the system for the first time 
is easy, all you have to do is 
enter your IP address, time 
zone, root password and user 
account information. The entire 
process takes about half an 
hour, which is a notable feat by 
Unix standards. We were dis- 
appointed to find that the 3XP 
doesn't come with any man 
pages or a C compiler. 

The keyboard is well laid out 
and is adequate for short-term 
use. The right and left Meta keys 
are not mapped by default, so fae 
you must assign them manually eS 
with the xnodmap command. 
We found the pointing stick well 
designed, with 
the buttons lo- 
cated near the 
thumb's natural 
resting position. 
Pressing the 
right button is 
awkward, how- 
ever. 

An LED dis- 
the screen indi- = ~~ 
cates the battery's charging status, as well 
as the activity of network connections 
and the presence of PCMCIA cards. 
Under normal use, we averaged only 88 
minutes of operating time with the inter- 
nal battery. 

In terms of performance, there is no 
noticeable difference between the 3XP 
and a comparable desktop workstation. 
With its 8-KB data cache and 16-KB 
instruction cache, the 85- 


SparcBook 3XP............ $12,000 
Tadpole Technology, inc. 

Austin, TX 

(B00) 232-6656 


(512) 219-2200 
fax: (512) 219.2222 
Circle 1005 on Inquiry Card. 


_ Best Feature 
IPs wel eg anne | and a SPECfp92 rating of 


nt m rape 
Eon Unfortunate sae lg 


ware drivers ix 


MHz microSPARC II 
processor achieves a 
| SPECint92 rating of 64 


54.6. In spite of this, the 
| 3XP runs surprisingly 
| cool, never feeling more 
| than warm to the touch 
| even after 10 hours of 
| continuous operation. 

| The battery charger, 

! however, grew quite hot 


dedo NF FRISC-based portable Füns Solaris and 
play just below | Boasts numeros LO ports, including SOSE2 and Ethernet. | 


after a 90-minute 
| recharge. 

The system soft- 
-| ware includes a pow- 
t erful set of system 

= management tools 
known as the NCE 
(Nomadic Comput- 
ing Environment). 
By far the most useful feature of NCE is its 
save-and-resume capability. NCE saves 
the entire contents of main memory in a 
disk partition, then restores the system to 
its previous state when you power up 
again. The whole procedure required about 
32 seconds on our 64-MB machine. 

One caveat: You can't change the sys- 
tem configuration when the 3XP has been 
powered down in this manner. You must 
perform a regular system shutdown to 
make such changes. Also, we discovered 
that moving the 3XP during the save pro- 
cedure can cause an unrecoverable loss of 
data. In fact, Tadpole advises against mov- 
ing the 3XP at any time while it's operat- 
ing; it must first be put into sleep mode. 
This is an unusual restriction for a portable 
computer. W 


Doug Tamasanis is a BYTE senior techni- 
cal editor. You can reach him on the Internet 
or BIX at dtam@ bix.com. 
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PC EXPO in New York. It's about p 
Energy. Excitement. The kind yo 
when hundreds of the industry 
manufacturers and thousands of 
Corporate America's most influential 
buyers come together at the most 
important event in t | ndustry. 
in the most importar ap 
market in the world. " 


IMPORTANT EVENT 


IN THE INDUSTR 


hid oU EN CR 


They come to see and be seen. To 
buy and to sell. To listen and to learn. 
To be part of it all, al! you have to do 
is be there. PC EXPO in New York. 

If it doesn't happen here, 

it just doesn't happen. 


For more information, call 801-655-8024. 


—-XFL, 


PC EXPO IN NEW YORK JUNE 20-22, 1995 
JACOB K. JAVITS CONVENTION CENTER 
11TH AVENUE AT 34TH STREET NEW YORK CITY 


T PC EXPO in New York is produced and managed by Bruno Blenheim, inc. 
BH . Fort Lee Executive Park One Executive Drive Fort Lee NJ 07024 
BLENHEIM 800-829-3976 201-346-1400 Fax 201-346-1602 
PC EXPO" is a registered service mark of Bruno Blenheim, Inc. 
EXPO IN NEW YORK THE MOST IMPORTANT EVENT IN THE 


Cirele 217 on Inauirv Card. 


M I LM d 3 LL BW OR H 


sk ABS B = fe £1 PB E 


a H EN | 


Eg cm fe Le 


BORNE W E AB dbh P EMI E 


INDUSTR 


Mobile Computing 
Portable Multimedia 


Toshiba's Satellite Pro T2150CDT offers almost everything 


REX BALDAZO 


sually you have to pay top dollar 
uU for premium performance and 

features. Multimedia laptops 
with a fast CPU, a good color screen, de- 
cent battery life, built-in speakers, and a 
CD-ROM drive usually cost a king's ran- 
som. But sometimes a manufacturer comes 
up with a product that strikes a smart bal- 
ance between power and price. 

Toshiba has hit that target with the Satel- 
lite Pro T2150CDT., It's not as fast as the 
highest-end models, and it lacks some de- 
sirable features (e.g., video input/output) 
that are found on other multimedia porta- 
bles. But it does offer most of the features 
you'd expect at a very competitive price. 


Sights and Sounds 

The 6.9-pound Satellite Pro is built on a 
solid foundation: a 75-MHz 486D X4 pro- 
cessor with 8 MB of RAM (expandable to 
32 MB) and a 500-MB internal hard drive. 
There's also an internal double-speed CD- 
ROM drive that opens from the right side of 
the machine. The 3.5-inch floppy drive, 
however, is an external unit. When it's 
attached to the left side of the machine, the 
complete system is rather wide and not 
well suited to airline tray tables. 

The CD-ROM tray can be opened even 
when the computer is turned off. We're 
not sure that's a good idea, because the 
tray might pop open while the machine is 
stowed for travel. Fortunately, the eject 
button is recessed to help protect against 
such accidents. 

An intemal PCMCIA bay accepts either 
one Type III or two Type II cards. If you 
can forgo the external floppy drive, the 
Satellite Pro becomes exceptionally por- 
table because the AC power supply is built 


in—there's no 
heavy power brick 
to lug around. The 
only extra piece you 
need to carry is the 
power cord. And 
the whole package 
still weighs less 
than 7 pounds. 

The 10.4-inch ac- 
tive-matrix screen 
can display more 
than 64,000 colors 
at 640- by 480-pix- ao a 
el resolution. We BE s 
found the screen ANON 
very readable, even 
outdoors on a bright 
New England win- 
ter day. Our only 
complaint is that it 
doesn't fold all the 
way back, so you can't slide it under a 
monitor stand while working at your desk. 

Stereo sound is built in, but stereo speak- 
ers are not—there's just one. For true stereo, 
you'll have to plug in a pair of external 
speakers or headphones (not included). A 
little knob controls the volume of both the 
headphones and the internal speaker, quite 
useful when you accidentally start Doom 
with the sound turned up. 

In our Thumper 2 word processing test, 
we measured battery life at a respectable 5 
hours and 12 minutes. For our CD-ROM 
test, we played Rebel Assault and ex- 
hausted the battery after 2 hours and 5 
minutes. Unlike IBM's ThinkPad 755CD. 
the Satellite Pro doesn't have a joystick 
port, so we had to use the AccuPoint con- 
troller on the keyboard instead. 

Performance on the BYTE benchmarks 
met expectations for a 75-MHz 486DX4 


Performance Jes 
Toshiba Satellite Pro T2150CDT For about $3000 less, Toshiba's $ 
(8 MB of RAM, 500-MB hard drive) abt placa Ta matehi aat 
Integer indes = 0.483349 — $4599 $5199 (estimated) | i 
Floating-point index: 0.271478 Toshiba America d | VU, and r 
CDStone: 2.01 Irvine, CA 92718 atlasts the ThiakPad's 
Battery life: (800) 334-3445 
Word processing: 5.20 hours (714) 583-3000 
CD-ROM: 2.10 hours "rele 1006 on the Inquiry Card. 
[1 = 90-MHz Dell Peatium] 


A clever dutch door allows 
connecting external cables 
ta PCMCIA cards without 


(see the table). = 
CD-ROM per- |I 
formance. as = 
tested with the CDStone suite, was on tar- 
get for a double-speed player. 


Luxury Lite 

IBM's ThinkPad 755CD costs around 
$8000. Toshiba's Satellite Pro comes close 
to matching its features—and even out- 
performs the ThinkPad in terms of battery 
life and CD-ROM speed—for about $3000 
less. What's the catch? 

Making the comparison to sports cars is 
inevitable: You might buy a Mitsubishi 
Eclipse because it's affordable and well 
built, but you can't help lusting after the 
unreachable Acura NSX. The ThinkPad 
is a high-end dream machine, a multi- 
media portable that's refined, well engi- 
neered, and loaded with options. If money 

. were no object, the choice would be 

easy. 

| But the Satellite Pro T2150CDT 

offers almost as much for a lot less 
cash. Toshiba has done an intelligent 
job of integrating most of the features 
you'll need in a multimedia laptop 
without busting your budget. li 

Rex Balduzo is a BYTE technical editor. 
You can reach him on the Internet or 
BIX at rbuldazo@ bix.com. 
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can you improve 


show up at the office? 


The office is quiet. Desks are clean. You haven't seen an 
employee for weeks. And business has never been better. 
There's a perfectly good explanation for all this: RLN® 
(Remote LAN Node?) It provides your employees with 
transparent access to all the resources on your LAN, no 
matter where they're working. Even on glamorous 
road trips to places like Secaucus, New Jersey. Once 
connected, they can access the mainframe, use group- 
ware applications, check E-mail and more, like any 
local user. And since you won't be keeping your eye on 


For a copy of the "Understanding Remote Computing" White Paper and more information on 


every employee, every minute, we created superior man- 
agement and security features. We also teamed up with 
Citrix® Systems, Inc. and their award- , | 
winning software to develop our 
optional Application Server. It can 
boost remote access performance 
of LAN-based applications by as 
much as 300%. So call today about 
RLN. And start improving the work 
ethic in your office. And out of it. 


call 800-426-6283 x 322 


—Attachmate.. 


©1995 Atiachmale Corporation. All rights reserved. Attachmate is a registered Lrademark of Attachmate Corporation. RLN and Remote LAN Node ere registered trademarks of Digital Communications Associates, Inc. 
a subsidiary of Attachmate Corporation. All other trademarks are the property of their owners. 


Outside the U.S., call 206.644.4010 or fax 206.649.6035 
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Mobile Computing 
Pentium Power Without Sticker Shock 


The Eurocom 9600 is well equipped but has a short battery life 


DAVE ANDREWS 


uroPak International's Eurocom 
iE: Model 9600 packages a 90-MHz 

Pentium with room for extra- 
large Type IV PCMCIA cards at a rela- 
tively affordable price. Multimedia luxu- 
ries (e.g., stereo speakers and a CD-ROM 
drive) are delegated to an optional docking 
station. The price of the basic notebook is 
$4450 for a model with 8 MB of RAM 
and a 10.5-inch active-rnatrix color screen. 
You can lower that price by substituting a 
dual-scan color or monochrome screen. 

The Eurocom 9600 offers numerous fea- 
tures that until recently were rare on note- 
books. Standard equipment includes a re- 
movable 540-MB hard drive (an 810-MB 
drive is available for an extra $350), an 
external video port for SVGA graphics 
(up to 1024 by 768-pixel resolution), an 
external keyboard port, a built-in micro- 
phone (which is located in front of the 
trackball), input jacks for an external mi- 
crophone and line-level audio, an output 
jack for external speakers, a connector for 
the docking station, and a 16-bit FM sound 
synthesizer that’s compatible with Cre- 
ative Labs’ Sound Blaster Pro 3.1 and the 
Windows Sound System. 

Alf that's in addition to an ECP/EPP 
(Extended Capabilities Port/Enhanced 
Parallel Port), a pair of 16550 UART (uni- 
versal asynchronous receiver/transmitter) 
seria] ports for high-speed modems, and 
an extra-large cavity for PCMCIA pe- 
ripherals. The PCMCIA bay accepts two 
Type 1/Il cards or one Type Il and one 
Type III card. lt will even take a 15.5-mm 
Type IV PCMCIA card (e.g., a Global Po- 
sition Satellite tracking device). Inside the 


computer, there's room for 
40 MB of RAM. 

The Eurocom 9600 for- 
goes the small LCD strip that 
many notebooks use to dis- 
play the battery status and 
other system information. 
Nor does it have the separate 
brightness and contrast con- 
trols often found near the 
screen panel. Instead, it uses 
a Spartan combination of 
LED indicators and key f= 
combinations for these func- MERE 
tions. And instead of a Win- 
dows applet, it has a ROM- 
based utility for tweaking the | 
power management options. | 
EuroPak says these features 
make it easier to install an- 
other OS (e.g., OS/2 or Win- 
dows NT) in lieu of Windows 3.1. 

A 1-inch (25-mm) trackball positioned 
in front of the 86-key keyboard is the Eu- 
rocom 9600's mouse substitute. The track- 
ball is easy to find and manipulate, but if 
you have big hands, the keyboard might 
feel a bit small. I'd definitely like to see a 
larger space bar. 

Despite two NiMH (nickel-metal-hy- 
dride) battery packs, the Eurocom 9600 
averaged only 1 hour and 28 minutes of 
battery life in BYTE's Thumper test. (We 
didn't run the CD-ROM test because 
there's no built-in CD-ROM drive.) Eu- 
roPak plans to introduce notebooks with 
longer-lasting lithium-ion batteries later 
this year, including a faster model based on 
a 100-MHz Pentium. 

The Eurocom 9600 uses the 65540 
VGA controller from Chips & Technolo- 


gies, which includes | MB of on-board 
video memory. Unfortunately, EuroPak 
makes it hard for you to take advantage 
of the 65540's interesting video-overlay 
capabilities, because the Eurocom 9600 
lacks a video-in port. A EuroPak official 
says the company hasn't seen a strong de- 
mand for integrated video-in-a-window 
functionality. You could buy a PCMCIA 
card that takes advantage of the 65540's 
capabilities or install a video board into 
the optional docking station. 

When running BYTE's portable bench- 
marks, the Eurocom 9600's performance 
was comparable to the baseline 90-MHz 
Pentium system. The Pentium gets a boost 
from a 256-KB secondary cache of 12- 
nanosecond SRAM (static RAM). An in- 
ternal fan keeps the CPU cool. Although 
the machine becomes fairly warm after 

| running for several hours, you can 


LARHY DUNN © 1995 


rest it on your lap without any dis- 


| Best Feature 

Performance pies D comfort. And the system's 6.6-pound 
Eurocom Model 9600 he Eurocom 9600 packages 90-MHa ` weight won't cut off the circulation to 

Integer Index: 0.933050 with a 9.5-nch monochrome screen and. Pentium power in a sleek, affordable your legs. 
8 540-MB hard dríve,.................. $2850; " E : 

Battery life: and a 540-MB hard drive,............ $3450; roPak's strategy of providing high- 

dg Eo o nea end portable power without requir- 

n tec EuroPak International | ing you to dig as deeply into your 
Nepean, Ontario, Canada pockets as most of the competition. Bi 
(613) 224.6122 _— 
tate tite ak EE, Card Dave Andrews is a BYTE news editor. 


You can reach him on the Internet or 
= BIX at dave.news@ bix.com. 
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"There's something for everyone on the Internet. And now 
you can get full access to this incredible resource without risk. 
With ten FREE” evening and weekend hours on Delphi Internet? 

In 1992, Delphi Internet broke new ground 
by becoming the first major online service to 
offer full access to the Internet. Since then, 
Delphi Internet members have been at the 

forefront of the Internet revolution. 
Delphi Internet connects you to 30 million 
people and 20,000 networks around the world. 
Send e-mail. Search online databases. Download free 

software. “Chat” with people who share your interests. 

Never been online? Don't worry. Hundreds of expert 

online assistants are here to help you get started. You'll also 
enjoy free, unlimited phone support — all part of the most 
responsive customer support in the industry. 

Over 850 local access numbers are available nationwide. 

So start your ten free" hours today. Call 1-800-695-4005. 
Or to join directly by modem, follow the instructions at rieht. 
FREE"! InterNav™ for Windows: Join now and we'll send you, 
absolutely free, InterNav for Windows — the point-and-click 
software Windows Magazine says will "steer you into the fast 


4 
lane of the information highway." $ | 
Coming Soon! Totally eraphical user interface. To en T OU ree ri d 4 


Lu =- i 
itl LE T i a! is 
z e; 
r m s 


guarantee you easy access to the Internet's most exciting 
services, including the WWW, we'll soon introduce a 


new interface, featuring Netscape Navigator” For irimediate access from any computer: 


Dial by modem 1-800-365-4636. Press return until you get a prompt. 
At Username, enter JOINDELPHI. At Password, enter BYT695. 


9.600 and 14,400 bps at no extra chargel 
"Free offer applies to new members only Limit one per household. Offer ts valid for a limited time. A valid credit card ts required 
for immediate access. Free time may be used only during the remainder of the calendar month of becoming a member, Telcom 


surcharges apply during business hours (6 a m. to 6 p.m. weekdays) via Tymnet or SpnntNet and for access outside the mainland 
U.5. New members must agree to Terms and Conditions of membership when joining. Complete details and other restrictions 
INTERNET" are provided dunng the toll-free registration. Delphi internet and InterNav are trademarks of Delphi Internet Services Corporation. 
Netscape and Netscape Navigator are trademarks of Netscape Communications Corporatton. Windows is a trademark of Microsoft 
Questions? Call 1-800-695-4005 Corporation. You must indicare during the online signup that you use Windows in order to receive InterNav software. 
1995 Delphi Internet Services Corporanan 
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Not Flashier, but Faster 


AT&T’s Globalyst 250P is good for running heavy-duty applications 


DAVE ANDREWS 


T&T's newest high-end note- 
A the Globalyst 250P, lacks 

some of the multimedia ameni- 
ties offered by IBM's ThinkPad 755CD. 
However, this notebook undercuts the 
ThinkPad's high price and delivers supe- 
rior overall performance, thanks to a 75- 
MHz Pentium CPU that's matched to a 
256-KB secondary cache of fast 12-nano- 
second SRAM (static RAM). The 250P 
did exceptionally well in BYTE's FPU 
benchmark test while running noticeably 
cooler than faster notebooks based on 100- 
MHz Pentiums. 

Like all portables, the Globalyst 250P 
makes some compromises. Its strengths 
include a 10.4-inch TFT (thin-film tran- 
sistor) active-matrix color screen, resolu- 
tions that are as high as 800 by 600 pixels, 
better keyboard response than the 486- 
based Globalysts, and sturdy construction. 
Weaknesses include a slightly larger girth 
than other notebooks and an inconve- 
niently positioned trackball. 

It has 8 MB of RAM, expandable to 40 
MB; a 340-, 540-, or 810-MB hard drive; 
an internal floppy drive; parallel and serial 
ports; microphone and headphone jacks; 
an internal microphone and speaker; an 
external video port for SVGA graphics at 
resolutions of up to 1024 by 768 pixels; 
and PCMCIA slots for two Type I/II cards 
or one Type III card. 

For multimedia presentations, you'll 
want to plug in external speakers and, if 
you plan to record a lot of voice-overs, a 
better microphone. The built-in micro- 
phone is highly directional; you've got to 
speak directly into it. 

To maximize battery life, the Globalyst 
250P offers a wealth of power management 


options. You can configure 
individual subsystems (e.g., the 
serial port, hard drive, and LCD 
screen) to power down after a 
specified period of inactivity;a | 
small LCD panel indicates the | 
battery's remaining charge and 
the power management config- 
uration. A suspend-mode but- 
ton shuts down all the subsys- 
tems but retains data and system 
status for about half an hour. 

Because of the small size of 
the suspend-mode button, we 
could not use the BYTE Lab’s 
Thumper device to test the 
Globalyst 250P’s battery life. 
However, we ran a variety of 
software on the machine, in- 
cluding a word processor , 
and audio/video playback 


applications, and found || == 


that the NiMH (nickel- 
metal-hydride) battery 
lasted for 2 hours and 45 
minutes. If you need a 
longer battery life, you 
can replace the floppy 
drive with a second bat- 
tery pack. You can also 
swap the floppy drive for a $230 expansion 
module that adds two more PCMCIA slots. 
The Globalyst 250P is available with 
two optional LCD screens: 640 by 480 
pixels with 65,536 colors, and 800 by 600 
pixels with 256 colors. Both are 10.4-inch 
TFT active-matrix color LCDs. We tested 
the notebook with the 800- by 600-pixel 
screen. This higher resolution makes it 
easier lo work in a GUI environment. 
You can adjust the screen for lower res- 
olutions, if you wish. However, if you 
switch from 800 3 600 hla to 640 by 


Performance n est F Fez Feature 
: AT&T Globalyst 250P (SVGA version LI obalyst 250P"s 800- by 600-pixel 
with 8 MB of RAM) | sereen ma t easie vilch among 
RA eder: 0.836357 with a 540-MB hard drive....$6074 - Eu UL pL. 


Floating-point index: 0.958032 


(1 = 90-MHz Dell Pentium) Dayton, OH 


(800) 447-1124 
(512) 445-5000 
Circle 1150 on Inquiry Card. 


with an 810-MB hard drive..$6528 
AT&T Global Information Sotutions 


apt Xin dii ATUM. | uita j 
tunedin nN SU UI gines benchmark 
“performance, 


input device preferences are personal, 
but reviewers found the Glabalyst's 


= M! 480 pixels, the screen im- 


| age shrinks by an inch on 


each side. That’s because 
LCD screens, unlike CRT 
screens, have fixed-size 
pixels. Switching to a 
lower resolution results in 
a smaller screen image, 
not higher magnification. 
The unused pixels are simply blacked out. 
Weighing 6.9 pounds (plus 1.16 pounds 
for the battery) and with dimensions of 
11.7 by 9.3 by 2.1 inches, the Globalyst 
250P is large for a notebook. But the extra 
size does not necessarily mean a more lux- 
urious working space. For instance, the 
trackball is positioned at the front of the 
machine and is perpendicular to the key- 
board. You must drop your thumbs below 
the keyboard when you’re mousing 
around. The Globalyst 250P's strong FPU 
performance and optional high-resolution 
screen make it good for heavy-duty 
number crunching and other FPU-in- 
tensive applications. (AT&T says the 
Pentiums used are free of the FPU 
bug.) Its multimedia features are ade- 
quate for most users, but if you want a 
lot of flash in your presentations, be 
prepared to pack extra equipment. 8 


Dave Andrews is a BYTE news editor. 
You can reach him on the Internet or 


i BIX at dave.news@ bix.com. 
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Lam Digital 2177.5 
n Thermal || Fujitsu Poget 
7 Plotters Com puter 


Fujitsu Poget Classic, IBM compatible (80C88) 
onc-pound palm-top package, engineered for on- 
the-goprofessionals. Conveniently stores ina brief- 
case or suit jacket. Ideal computer for word process 
ing. spreadsheet applications, appointment orga- 
nizer or any DOS based program where portability 
is essential. 

ROM resident programs include: calendar with ap- 
pointment scheduler, address-phone book with data 
search, calculator and modem communication soft- 
ware. Computer displays full 80 column by 25 lines 
on a brilliant LCD super twist screen. User select- 
able MDA or CGA gray-scale monochrome mode. 
Operates for weeks on two "AA" alkaline batteries. 
The Poget has slots fortwo Type-I PCMCIA memory 
cards. User can store up to two megabytes of data n 

in each removable card. Static application programs can be stored in PCMCIA non-volatile "flash" memory. Intemal-RAM, 512 
kilobytes, stores active data and programs. Memory can be reassigned to resident RAM-drive. 

Information remains resident while computer “sleeps”, Upon reactivation the screen retums to where it was when the Poget was 
deactivated. Auto-sleep Battery-saver features tums computer off after several minutes of inactivity. Power management even 
puts CPU into "sleep mode" between key strokes. 

Transfer spreadsheet business notes or home work notes directly to your desktop computer via optional Poget data-transfer cable, 
Resident, Virtual Network program supports data transfer to and from your desk-top computer. 

Keyboard 77-key QUERTY style layout has alternative numeric-cluster num-lock feature. includes: MS/DOS 3.3 and GW- Basic. 
Over all size (closed) 8.8* by 4.3" by 1.0*. 


$2299 2] Magnavox « /Ot 
te ae zi 20" Monitor '; 


IN isa 12" by 12" digitizer with 1000 
line per inch resolution. Used for 
CAD and computer graphics. Tablet 
includes stylus, four button cursor Magnavox 20CM64 MagnaScan-20 color display supports 
and Windows driver software. Also Available: 18" by 12" digitizer $319. | IBM VGA, Apple Mac, VESA, EVGA, 8514, XGA, 
SparkStation modes in resolutions up to 1280 x 1024 Non- 

| Interlaced. Large 20", .31mm. CRT is ideal for CAD/CAM and 

| desktop publishing applications. Easy access front controls, 30- 


rfi ww 
Each $699 


Roland's LTX thermal - | 
plotters. provide quick, l ^ 
-cost-effective CAD out- —— 
put for large scale plots. LTX plotters are cpu ! 
ne Fully HPGL compatible. Size "D", 200 DPI p lots can be p printed — 
} in less than one minute. LTX-320 "D" cale price $699 - manufacturers 
su x m Also available LTX. sere 


5 2. Els 

M E ; LTX 2441 "E" cheat qe Nos tue 400 DPI 
resolution. These are Roland's. top-of-the-line thermal style HP-GL/2 
pepe plotting machines, complere with vector r 1o raster converter, 
sec. speed, 2 line LCD, paralleVserial interface and mutocut - 

Fo 32 bit RISC CPU for speed, never need. toner, ink cartridge, l 

ribbons or other expendables. 1 JA 


tl] 


Kensington 


j | 64KHz. horizontal; 50-90Hz. vertical scan, ONE year war- 
Uninterruptable ranty, and solid tilt-swivel base are only a few of the many 
Power Supply | features offered. Monitors are new but cases may show cos- 

i Prevent data or memory loss, hard disk damage, 


| metic blemishes. 
and computer crcuity damage from electrical 
brownouts, blackouts, surge, spike or power 
sags. True sine waveform, pre-synchronized 
inverter, instantaneous battery transfer rime of 2 
mS. or less. Quick-charge circuitry recharges 
maintenance-frce sealed lead-acid batteries in 4 
hours. 300 volt-Amps. 5.6" x 685" x t4.8". 


Professional Signs Compatible with: HP95; 


Right From Your 
PC or MAC. 


Doors, pipes, window, walls... any- 
thing that needs a professional pre- 
sentation can be labeled with the 
Roland Stikamachine. Create mas- 
terful and colorful vinyl signs— 
from your computer, Make emer- 
gency trade-show signs. right at the 
convention center. 

Colored 3.25" wide, heat-sensitive 


Sharp PC3000; IBM Think 
Pad; ZEOS; Dell and most 
laptop computers 


The Verbatim company, which 
is now owned by Mitsubishi, 
has elected to exit the S-RAM 
business. California Digital 
has purchased Verbatim's re- 
maining inventory of 2-Mega- 


or adhesive-backed vinyl materials give your displays a professional 
image. Built-in electronic scanner Jets you copy, size and cut graphic byte memory cards, 
images--without a computer. Connect the Stika to the serial port of your 
PC or Mac and output line drawings, corporate logos or any image stored 


in your computer. Lo 
Now for only $99, you have the power to make spur-of-tbe-momenr | | G Cara 
professional signs and labels... anywhere! — 


Purchase orders Invited from educational and qualified organizations. 
Specialists in international shipments * Restocking charges may apply. 
Friendly and courteous service since 1973 * Subject to available inventory. 
Stock items shipped same day from California Digital's warehouse. 
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Universal Diagnostics Toolkit 
on the market! 


Call for upgrade pricing & 
complete new features list! 


| 3 rl y | 
Micro-xope 6.0 


ICRO-SCOPE Universal Computer Diagnostics 

was developed to satisfy the expanding need for 
accurate system diagnosis in the rapidly growing 
desktop computer market. Paiterned after super-mini 
and mainframe diagnostic routines, MICRO-SCOPE 
runs independently of any standard operating system, 
and is therefore at home on any machine in the Intel 
world. Speed, ease-of-use, and razor sharp accuracy 
are a few of the advantages that arise from this system 
independence, together with an impressive list of 
functions including the ability to perform low level 
formatting on every drive currently manufactured, 
including all IDE drives. 


LOW-LEVEL FORMAT—-Períorms Low-level for- 
mat on all drive types including IDE drives. This func- 
lion cannot hurt IDE drives. 4 USE CONTROLLER 
BIOS— Program will access BIOS format built into any 
hard disk controller—even Controllers vet to be 
invented. € O/S INDEPENDENT— Does not rely on 
0/5 for diagnostics. Talks to PC on hardware level. All 
tests are full function regardless of O/S (ie. Novell, 
UNIX, 08/2). ® TRUE HARDWARE DIAGNOS- 
TICS—Accuraie testing of CPU, IRQ's, DMÁ's, memo- 
ry, hard drives, floppy drives, video cards, etc. 

BATCH CONTROL—AII tests, even destructive, mney 


>» ERROR LOGGING—Auto- 


be selected for testing. 
matically inputs errors during testing to an error log. 

AUTOMAPPING—Automatically bad sector maps 
errors found on hard disks. 9 IRQ DISPLAY—Show 
bits enabled in IRQ chip for finding cards that are soft- 


ware driven. (Network, Tape Backup, etc.) 9 IRQ 
CHECK— Talks directly to hardware and shows I/O 
address and IRQ of devices that respond. ® MEMORY 
EXAMINE—Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available memory 
space. € SECTOR EDITOR—Allows the editing of 
any sector of floppy or hard disk media (even track 0). 
> AND MUCH MORE...We don't have enough space 
here for everything this software can do! 


at HS PLANS YA. 
Sf EVER earn POST CARD FOR ALL pcs! 


A is the ay card that will function in every Sys- 
tem on the market. The documentation is exten- 
sive, and not only covers the expected POST Codes for 
different BIOS versions, but also includes a detailed 
reference to the bus signals monitored by the card." 
—Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


/ 
y Winners of these awards: 


JSER'5 CHOICE 
A ARU 


“You name it, 
this tests it. If you 
maintain PC's, 


you'll love it." 
—Jerry Pournelle, 
BYTE Magazine, May 94 


PRACUPGRADE 
SERVICE NEWS 


PRODUCT OF THE MONTH 


Govt. Serv. #: GS-00K-94AGS-5396 


> Includes pads for voltmeter to attach for actual volt- 

age testing under load. ® 4 LEDs monitor +5vdc -5vdc 
+12vde -I12vdc. ® Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip or crystal 
failure. € Monitors I/O Write and I/O Read to distin- 
guish between write and read errors. € Monitors 
memory write/ read to distinguish between address 
line failures and memory chip failures. € Monitors 
ALE for proper CPU/DMA operation. € Monitors Reset 
to determine if reset is occurring during POST, indicat- 
ing short. € Monitors progress of POST without POST 
codes. 9 Reads POST codes from any IBM or compati- 
ble that emits POST codes. ISA/EISA/MCA. © Compati- 
ble with Micro Channel computers. ® Dip switch 
allows easy selection of VO ports to read. 9 Includes 
tri-state LOGIC PROBE to determine actual chip 
failures. ® Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. € AND MUCH 
MORE... 


micro-Scone CLIENT: 
The RE CONSULTANT: 


micro-8cape CENSUS: 


§fi-Recover: 


call Now tor Special Pricing: 1-800-864-8008 or rax (616) 547-0397 


1100 East Broadway, Suite 301, Glendale, 


California * Phone 818/547-0125 © Fax 818/547-0397 


International Orders please call: MICRO 2000 Australia; 61-42-574144 * MICRO 2000 Europe (UK): 44-462-483-483 
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Growing Your Software 
Business Can Be Puzzling... 


Introducing The ON Button" For Your Software 
All Buttons contain a unique 64-bit serial number: 


Now you can protect your software by 


controlling the rigbtto use. 


Buttons are microchips packaged in coin-shaped, 
gnus steel cans that contain critical 
information to make your 


Æ | software run. 


DS1420 ID Button": 
Basic security. 


D51422 UniqueWare Button”: 
; IK bit of memory 
F separated into 4, one-time- 


wnte pages. 


# Jo \ DS1425 Multi Button”: 
ie f 2K bits of RAM can protect 
" multiple applications, 


A s D$1427 Time Button’: 
| 4K bits of RAM, along witha 


tamper-proof real time clock. 


| 3] Buttons tie together the pieces of your business puzzle. 


" OVER TW MACHÍNES doni M SUPPORTED 
a FULL 12 MONTH WARRANTY 
m NICKEL CADMIUM & NICKEL METAL HYDRIDE 
E WEB OR EXCEEDS OEM BATTERY SPECIFICATIONS 
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DALLAS 


LAIN SEMICONDUCTOR 
- 4401 South Beltwood Parkway @ Dallas, Texas 752443292 € Tek 800-258-5061 è Fax: 214-450-3869 


9 POWER EXPRESS 
1-800-POWER-EX 


| © BULL EXPRESS 


a MN, 5T, LOUIS PARK 
1-612-925-6699 

-a OH, COLUMBUS 
1-614-577-1998 

= TX, IRVING 
1-214-256-2073 

& WI, MADISON 
1-608-833-3630 


e Wi, SHEBOYGAN 
1-514-459-9494 


ł 
? LT 
. : 


«i BATTERY EXPRESS 
1-800-666-2296 

# GLOBAL COMPUTERS 
1-800-B-GLOBAL 


NW. E F. 
4 HE BÀ | 
AM E oom Th 


* CO, COLORADO SPGS. 
1-719:5999558 


Tx d 4 


"HB ^ i 
(e e LITAT i 

“PRG aR 
1-612-450-7756 


a PA, CAMP HILL 
1-717-730-7472 

s WL APPLETON 
1-414-749-9292 


u WI, MENOMONEE FALLS 
1-414-250-0222 


1-414-548-9222 


8 TNR TECHNICAL 
1-800-346-0601 


2 QUILL CORP. 
1-800-789-1331 


ERO 


» | T L 
4 TRETI 
LI hii [| 

1 | I 


25D, FALLS || 
matura 

BW, GREEN BAY 
3-414-498-1100 

E WI, MILWAUKEE 
1-414-282-5200 

mW WAUSAU 
1-715-342-6283 


1 


UNITED KINGDOM - MDS MARKETING (UK) LTD. TEL SAO AST FAM 
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THE ARTICLES THAT CHE CHANGED THE WORLD 
. MORE THAN A BIT—FROM BYTE 


Oniy one magazine has been taking readers 
to the front lines of the microcomputing 
revolution since its inception almost two 


decades ago—BYTE! THE WORLDWIDE COMPUTING AL 


Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 
Here—and only here—you'll find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 
including: 


* Kernighan and Ritchie on C Leading Edge 


JAY RANADE / ALAN NASH editors 
9 Stroustrop on Ct+ 


* Seminal pieces by Wozniak $24.95 (Paperback) 


* Articles covering the most important 
operating systems developments 


* BYTE Awards from 1989-1992 


* First-announcement product advertisements 


You won't want to miss this invaluable new "best of" collection. Of course, all the bits of 
microcomputing's most significant magazine count—but, from time to time, some bits of 
BYTE change the world. Get them all with The Best of BYTE. 


Available at your local bookstore 
or call toll-free 1-800-822-8158 
ii 


HAI McGRAW-HILL, INC. 


"m 
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mips TransForm™ 


pre-printed forms Scanning Station laser printer 


Now, Go FROM PAPER TO ELECTRONIC FORMS 
AUTOMATICALLY. 


| Introducing TransForm™ As incredible as it any computer platform. m Another benefit: with TransForm, 
sounds, you can now scan your paper forms you can quickly make changes to forms at any time and 
into fully editable, electronic forms in minutes. print out new forms when you need them. No more 


Thanks to its artificial intelligence, TransForm senses boxes throwing away stacks of obsolete forms! m And for 
where data is entered and lets you type into them directly. — convenient form storage, our mips FormShuttle™ holds up 


Each form you create with TransForm can be filled or to 200 forms, and plugs right into the cartridge slot of your 
merged with variable data, E-mailed and faxed. What's laser printer. Since forms stay printer-resident they'll print 
more, all your forms can be filled and printed from nearly much faster. s Find out more today: 800-898-8560 
Call the mips authorized DocuPrint, Sweden: mips Technologies GmbH, A 


dealer near you. 46-8-283390 Germany: 49-6127-3845 mips e Dataline America, Inc. 
Open Systems Solutions, — Printline AG, Switzerland: PC:\Forms>Inc., Wisconsin: — 


Venezuela: 582-239-6113 411-814-1412 800-786-8827 (619) 679-4070 * Fax (619) 679-4073 


Fast, Focusep Answers To Your IT QUESTIONS 
DELIVERED To YOUR Fax MACHINE... 
24 Hours A Day, 7 Days A WEEK 


Instant access to Datapro's product and technology reports is just a phone call away. Whether you're 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 


Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special interest to BYTE readers: 


» 486-based transportables 
- CD-ROM drives 
> Integrated desktop applications 
z Storage subsystems 
> Client/Server technology and architecture 


DAIAPHO 
ON 


WHEN vou nEeD T 800-329-8398 (800-FAX-TEXT) or 609-764-2840 
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One Portable CD-ROM Drive — Two Simple Steps 


With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
tiles. Take it with you for portable 
data retrieval. Or share it with 
other PCs. 


t PI 


MicroSolutions 
Call Toll Free - 800.295.1214 
SEE US AT PC EXPO IN NEW YORK, BOOTH #2240 


132 W. Lincoln Hwy. DeKalb. Illinois 60115 © Telephone 815.756.3411 © FAX 815.756.2928 
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No compatibility problems with 
virtually any IBM-compatible PC— 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


the Micro International 7600 Norebo9le 


The fastest notebook in the world. 
(Again). 


Brilliant 10.3" Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 


PeEnullM : 


PIOCES507 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible 16-bit soundcard ! 


cami m n D ee Don i t 


urere m E BÓ 


p^ 


ee ee ee ee 


Two type Il PCMCIA card 


Mic in / Speaker / 
slots (equal to 1 type 3) 


Headphone out jacks 


340mb removable local bus 3,5" floppy drive 


HD (up to 810mb avallable) —. 19mm trackball i 
| mm trackball in 


just the right spot 
8mb RAM (up to 40mb using 
user-upgradeable modules) E  — Dependable 
and 256K L2 cache! j NIMH Battery 


A focus on service and support since 1984! 


We give you free lifetime toll-free tech support. We preload the latest versions of DOS 
|and Windows for Workgroups, including all video, sound, and PCMCIA card utilities. Our | 
1 Year Parts and Labor Warranty includes our outstanding 48 hour warranty service 
turnaround time, proving that we understand how you depend on our products. Our | 
30-day money back guarantee is pretty simple: you get a refund if you're not satisfied 
ifor any reason. Our RealHelp disk included with every notebook allows us to service 
your technical configuration files by remofe access. Our 48-hour+ extensive burn-in 
‘and testing period on every single notebook, before it leaves our facility, ensures an 
absolute minimum of failures in your nofebook. Anything less is just not mint! 

Shipping charges will be withheld from any refund, along with 2% of invoice total on any credit card orders. 


Micro International, 10850 Seaboard Loop. Houston, Texas 77099. Top quality service and support since 19841 
Full information (including specifications, all options & prices) available by fax or mail on request. 


Fax (713) 495-7791 Hours: 8-6 Monday-Friday. Call today toll free: 


"Pentium is a registered trademark of Intel Corporation. 


y | d f 
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Kemele frogramming i 
y Į 
»- ] 
] 3 
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Remote Programming of WIBU-BOXes 
via Phone, FAX or mail — 
|l The most complete hardware palette We are New chances for more sales! Order your f 
l  / WIBU®-BOx for LPT, COM, ADB, as card looking for evaluation l 
E for (E)ISA slots and as PC-Card (PCMCIA) Distributors package I 
| v Protection for DOS, Windows and networks worldwide ms today! i 
J without requiring source code modification p" f 
Į  Win32s, Windows" NT, Mac" OS, OS/2®, DOS i 


WIBU-SYSTEMS GMBH, Germany 
| Rueppurrer Strasse 54, D-76137 Karlsruhe Southwind International Inc. 
mumera am Phone: +49-721-93172-0, FAX: +49-721-93172-22 P. O. Box 308, Brookeville, MD 20833, 


SYSTEMS Email: 100142,1674@compuserve.com Phone: (301) 570-3497, FAX: (301) 570-4773 


FOLDING A MAP HAS 
NEVER BEEN EASIER. 


Next time you're on the road, unfold Personalize Your Maps 


your portable PC instead of a map Create a relational 
and let Retki GPS Land Navigation database for each map, 


System lead you to your destination. so as you use the maps, 
Through the use of the Global ou can list the spots 
LAND NAVIGATION Positioning System satellites (GPS), in are important to 
Retki can pinpoint your location and graphically represent you and your business. 
your position on any of our wide selection of electronic You can create a list of 
maps, right on your portable PC, right in your vehicle. delivery stops, client — = 
Search for Map Locations by Address locations, or even a list of your favorite lunch spots. 
Need to find a location of a client? Just type in the address, This feature rich package comes complete with a 


PCMCIA Type II GPS receiver and antenna, the Retki 
software to run on Windows, a comprehensive map of the 
United States, and a free local map to get you on your way. 
Next time you're on the road, take along the Retki GPS 
Land Navigation System, and take the frustration out of 


road travel. 
For More Information on the Retki GPS Land Navigation System, Call 


1-800-99- REITKI 


Liikkuva Systems International, Inc. Ask about our new V.1.5 on CD-ROM. 
Come sec us on the internet at http://www.liikkuva.com/ 


and Retki will not only 
show you where that 
location lies on the 
map, but Retki can 
also show you the 
most direct route to 
get there. No more 
getting lost. No more 
missed meetings. 
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The Orchestra Diva is singing again. This 
lime, it's about our new 17" Tympani mon- 
itor. Now, for $469, you can have a 17" 

screen, with two-thirds more Windows 
screen area than a 15" screen. Get a bigger, 
better and brighter image for larger text and 
more vivid multi-media impact. 

All that extra screen area, with a maxi- 
mum non-interlaced resolution of 
1024x768, for an estimated street price of 
only $469! 


Maximum Resolution 
[Non-interacet) 
More Screen For Your Buck 
Even with a $469 price tag, the Tympani 
ollers pincushioning control and Energy 
Star compliance, with DPMS power man- 
agement. 

For more features and performance, look 
to Orchestra's newest 15" and 17" displays, 
the French Horn Il and the Tuba II. 


You're In Control With 

Advanced On-Screen Display 

The French Horn Il and Tuba II support high refresh rates 
and have advanced On-Screen Display controls for adjust- 


ing image geometry and color. Adjust the tilt/rotation, pin- 
cushion/barreling and trapeziod aspects, so your image is 
sharp, square and stable, just the way you like it. 
Moreover, color balancing allows adjustment of Red, 
Green and Blue, so you can match your screen color to 
your printer output, or maybe just your mood. 
Call us at (800) 237-9988 from 8:30am to 5:30pm, PST 


, and ask a product specialist about the 
French 


ores [ul line of Orchestra 14" 15" and 17" 
É b ab displays as well as the Tempo Series of 
web 1600x1280 12801024 | PCI and Vesa Local Bus video 
d adaptors. 
For all your monitor , 


needs, Orchestra has a model 
to fit your computing style. 

For more information, or to find a 
dealer nearest you, call today. The Diva 
is singing for Orchestra; let Orchestra 
perform for you. 


E Orchestra 


L+] MultiSystems, Inc. 
Technology in Concert 


9001 


En 
YES 
No 
NO 
mw 
NO 
$459 


(800) 237-9988 


© 1005 Orchestra MASystars, Inc. Al trade names are 
vadernarks of fer respective companies. 
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Ferocious Computing Devices 
larsh environments are no match for Badger Computers. Badger 

s the most extensive line of rugged mobile computers available 
nywhere in the world. Badger offers custom configurations with 
umerous wireless connectivity options. GPS and scanners can 

Iso be integrated. For tough computing needs call 1-800-3-BADGER 
nd take a BYTE out of your workload today. 


BADGER Computers * 10901 Malcolm McKinley Drive * Tampa, Florida 33612 » 813-972-6246 
A Division of Group Technologies Corporation Circle 268 on Inquiry Card. 


ONE LESS THING 


"m w mod 
a 


oe nr ee a 
a 


To WORRY ABOUT 


WHEN You TRAVEL 


KINGSTON. THE ONLY MEMORY THAT 
GUARANTEES WORRY-FREE TRAVEL. 


In the course of your travels, you may deal with schedule changes, cancelled flights, and lost luggage. One thing you won't have to 


Fully ested 
hd 
Cangatibilitg 


middle of a big proposal or worse, not booting up. Kingston Memory is 100% tested and compatible with every popular notebook 


worry about is your Kingston Memory. Installing our memory ensures that you'll never have to worry about your system failing in the 


and portable system on the market, including your Compaq™ and Toshiba" systems. 


Kingston can't guarantee that you'll never lose your luggage or have your flight cancelled, but you'll never have to worry about your notebook memory 


again. It's the one thing in this fast-paced, hectic world you can truly count on. Call (800) 251-9058 | for your free notebook configuration guide. 


e 
ngston 
KL Y CORPORATION 
THE INSIDE NAME IN UPGRADES 


17600 Newbope Street, Fountain Valley, California 92708 (800) 251-9058 (714) 435-2600 Fax (714) 435-2699 Quality, Support 
€1995 Kingston Technology is a registered trademark of Kingston Technology Corporation, All trademarks and regístened trademarks are of tbeir respective bolders. and Reliability 
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State of the Art 


IMPROVING 


YOUR MEMOR 


We can’t remember a time with so many different kinds of RAM to choose from. Here’s 


your field guide to the new chips and what they do. 


z RI T 


t used to be simple. You always wanted more memory in 
your computer, but you had to worry about only one kind— 
DRAM. The only important differences were in per-chip ca- 
pacity. While the first IBM PCs in 1981 used 16-Kb chips, 
today's chips sport 16 Mb. Capacities up to 1 Gb have been an- 
nounced, but those chips won't ship for a few years. 

Memory technologies are so diverse that you can't tell the 
players without a scorecard. BYTE examines 17 new types of 
memory chips that embody not trivial distinctions but substantial 
differences: built-in caches, synchronization, specialized graph- 
ics processing, on-chip ALUs, and more. Add in new forms of 
packaging, and it's hard to keep tabs on what's what. 

In “Fast, Smart RAM,” Peter Wayner sorts out current and 
cutting-edge memory technologies. He looks at memory archi- 
tectures, chips optimized for graphics and video applications, 
and supercomputer memory. Wayner considers which types of 
RAM will likely prevail in the marketplace and what will be in 
your next PC. Related text boxes consider why memory prices 
stopped falling a few years ago, the reasons flash RAM is here to 
stay, how the new RAMS affect future cache use and design, and 
why we're going to see several different types of RAM in a sin- 
gle computer. 

" More Memory in Less Space" examines the trend to stacking 
memory wafers in layers, achieving densities as high as 2 GB 
per cubic inch. Rick Cook examines the evolution of commodity 
memory from DIPs to SIMMs and discusses why DIMMs (dual 
in-line memory modules) will be the norm for the next few years. 

Finally, it’s worth noting that the memory industry has pro- 
duced remarkably little in the way of standard-setting activity. It's 
becoming evident that the marketplace, not an IEEE or ANSI 


ILLUSTRATIONS: BOB DAHM € 1995 


standards committee, will decide which memory chips become the 
mainstays of tomorrow's computers. This is a two-edged reality. 
On the one hand, it's fostering the current explosion of exciting 
new memory technologies; on the other hand, the marketplace is 
likely to remain fragmented for some time to come. But if we have 
to choose between encouraging new advances in technology and 
achieving a more stable commodity market, BYTE thinks it 
makes sense, especiallv over the long haul, to bet on ideas, imag- 
ination, and innovation. W 

—Russell Kay, Technical Editor 


Fast, Smart RAM More Memory in Less Space 
RAM chips speed up and get Layering silicon wafers 

more capable. BYTE helps you sort allows very high-density 

out the major players from the components A97 
nonstarters ..................... A87 
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The Gateway to Japan's PC Market — 


The Largest Piece of a Growit d Asian Marketplace 


WORLD 


pee 27-29, 1995 

Place: Nippon Convention Center 
(Makuhari Messe, Chiba, Japan) 
Organized by: Nikkei Business 
Publications, Inc. 

Support by: Ministry of International Trade and Industry 
(planned), U.S. Embassy's Foreign Commercial Service 
Collaboration: Database Promotion Center, Japan 


Cooperation by: Nihon Keizai Shimbun, Inc., Television 
Tokyo Channel 12 Ltd. 


Reach over 50,000 members of Japan's 
PC community! 


l. Japan's first comprehensive PC exposition 
Covering a wide range of the latest PC-related products and 
technology — for a// platforms. 


2. "Partnership Solutions Program" 
This program provides you with an opportunity to meet yout 
future partner in Japan. 


3. Technical Seminars 
High-quality seminars held apart from the exposition will 
attract high-level attendance. 


4. Organizer's exhibit zone 
Nikkei BP presents the state-of-the-art and future direction oí 
PC multimedia. 


5. Extensive Promotion 

Expect high attendance thanks to promotion in Nikkei BP* 
PC publications and in other major media such as TV anc 
daily newspapers. 
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Send Fax and Get Free Brochure Now! 
FAX. +81-3-5210-8285 


You will soon receive a FREE INFORMATION PACKAGE 
from Nikkei BP WORLD PC EXPO Managing Office 


Reserve 
Your Exhibit Space 
Today! 


(Please type or print) 


For more information, please contact: 


Nikkei Business Publications America, Ir 
575 Fifth Avenue (20th Fl.) 
New York, New York 10017 


Company 
Department in Charge 


Addrss O — TEL. (212) 867-3414 FAX. (212) 867-3278 
Zib | ^ ^ ^  JJdd J-Couty — — — — Organizer: 
Tel. Fax. Nikkei Business Publications, Inc. 


WORLD PC EXPO Managing Office 
2-7-6 Hirakawacho, Chiyoda-ku, Tokyo 102, Japan 


Contact Person. 
TEL. +81-3-5210-8393 FAX. +81-3-5210-8285 


—————— — ———— ——————--- 


FAST, SMART RAM 


Memory chips are getting faster and more capable but not less expensive. BYTE sorts out the 
new types of RAM—what each is good for, and which ones you're likely to see on your next PC. 


PETER WAYNER 


Ia E — = —-— — ——— i — - - c — ^ 
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uU ntil recently, computer users could 
proudly wear T-shirts proclaiming, 
“Whoever dies with the most RAM wins.” 
Complacent in their swivel chairs, they 
knew that they understood the place of 
memory in the computer world order. 

Now, however, the realm of computer 
memory is becoming fragmented as RAM 
producers develop increasingly ingenious 
methods of squeezing ever more perfor- 
mance out of the chips. Some of their ex- 
periments involve on-board caches, spe- 
cialized CPU-to-RAM interfaces, and even 
pure processing power directly on the 
memory chips themselves. Soon a desk- 
top system will be judged on not only how 
much memory it has but also what archi- 
tectural enhancements that memory offers 
to the system. 

The force behind these changes has been 
increasingly apparent over the last decade: 
RAM-chip speeds have not kept up with 
the increasing speeds of CPUs. As chip 
manufacturers found ways to add more 
transistors to each chip, the CPU archi- 
tects could easily increase speed by adding 
more arithmetic units to each chip. Twice 
as many arithmetic units could let a chip 
run almost twice as fast. On RAM chips, 
though, more transistors per chip simply 
meant that the chips could hold more data; 
they couldn't access it particularly faster. 
While faster chips (e.g., static RAM, or 
SRAM) were available, they were much 
more expensive and had lower capacity 
per chip because they required several 
more transistors to store each bit. 
| Working around the slow speed of RAM, 
inQnagapanoaóo2222082020220d àà 2532025 f 235 ia, LAE BM CPU architects added a small amount of 
| e ena faster cache memory and created separate 
memory banks that would alternate serv- 
ing data to the CPU. These techniques, 
though, are reaching maturity. Intel's P6 
includes primary and secondary caches on 
the main chip die. Many systems augment 
this by placing a tertiary cache between the 
processor and the main memory; however, 
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Ser CR gu. Fast, Smart RAM 


Flash Memory Looks Bright 


eports of the demise of flash memory 
have been greatly exaggerated. If 
sheer storage capacity for laptops is your 
sole concer, then PCMCIA Type ilt PC Card 
hard drives of 260 MB for $600 are at- 
tractive alternatives to 40-MB flash memory 
cards costing $1200. Even flash memory 
supporters, like Bruno Beverina, vice pres- 
ident of SGS-Thomson's Memory Group, 
have long maintained that flash memory 
is "not likely to compete soon with hard 
disk technology in price and capacity." How- 
ever, storage capacity isn't everything. 
-Flash memory cards, with solid-state elec- 
tronics and no moving parts, require far 
less power than hard drives, and this is 
especially significant in perpetually power- 
hungry laptops. Also, many older laptops 
simply lack the Type Ill PC Card slots re- 
quired for such hard drives, but the more 
common Type | or Il slots fit flash cards 
just fine. This can be an important consid- 
eration if you're outfitting or refitting a whole 
fleet of laptops. Access times for flash 
cards {as low as 30 nanoseconds) are from 
100 to 1000 times faster than hard drive 
access times—a performance boost that 
could end naps between mouse-clicks. 
Solid-state flash memory can withstand 
more serious shocks (some over 2000 Gs) 
than any hard drive (under 200 Gs), and 
this is important for ruggedized use in de- 
manding environments. Because flash 
memory retains information even when the 
power is turned off, data can be stored 
without deterioration for time periods reck- 


oned in decades and centuries. Finally, 
flash memory cards are reliable, with MTBF 
(mean time between failures) of millions 


of hours common. For ail these reasons, 


flash memory cards will continue to be im- 
portant for laptop use. 

Flash memory cards are turning up in 
plenty of products besides laptops. On 
many printers and print servers, flash cards 
hold fonts, company logos, complete cor- 
porate stationery arrangements, and forms 
layouts, PDAs (personal digital assistants), 
Including Apple's Newton and other hand- 
held devices, use flash cards as a primary 
software-distribution: medium. Kurt Wolf, 
divisional marketing manager for AMD's 
flash memory division, observes that, "In 
the PDA form factor, flash cards have 
greater system value than hard drives. You 
don't need 100 MB; you do need it to be 
rugged." Hubs and routers from vendors 
like Xyplex and Madge Networks use the 


cards to hold software (including com- 


pressed microcode) and indispensable unit 
parameters to support rebooting. —  . 
On the chip level, flash memory is even 
more widespread in computer-related ap- 
plications. Flash BIOS, once found only in 
high-end laptops, is routinely replacing ROM 
BIOS in desktop machines, allowing the 
manufacturer or user to reprogram the BIOS 


electronically, without having to replace . 


chips. 


The nonvolatile nature of flash memory is 
also important. Plug-and-Play features will 


require nonvolatile BIOS memory in which 


configuration data can be updated. Hubs 
and routers also use flash chips to replace 
ROM, guaranteeing the option of simple up 
grading. Many modems use flash memory tc 
hold configuration data and software: This 
lets you upgrade the modem simply and at 
no cost, by downloading information rathei 
than by swapping chips. Similarly, network 
adapter cards use flash chips to store the 
myriad configuration detalls. On SCS! harc 
drives, flash chips often hold the contro 
codes that can be customized to satisfy 
buyer's needs. The reliability of flash mem 
ory is not lost on the data security and RAIL 
market: One ruggedized min-RAID solutior 
from Raymond Engineering eschews harc 
drives entirely and uses only multiple banks 
of flash memory. taba 

In noncomputer products, flash memon 
chips (usually lower: capacity) are appear 
ing in cellular phones, pagers, answering 
machines (replacing DRAM), set-top boxes. 
and digital cameras. It is simpler to desigr 
and manufacture generic cellular phones 
and configure their flash memory with the 
Specific codes (e.g., GSM, Global System fo 
Mobile communications) appropriate foi 
their final destination, whether that's Ger 
many, Singapore, or Cleveland. 

Flash memory plays a similar role in TA 
set-top boxes, the darlings of the digita 
convergence cheerleaders: Generic boxes 
can be customized after manufacture anc 
given special information as needed (anc 
paid for). Even cars use flash memory a« 
part of their engine control systems. _ 

While the flash memory PC Card busi 
ness is expected to grow at less than 1C 


„percent per year, some predict that the 


flash memory market as a whole—currenth 


the gain that each new level of cache pro- 
duces is substantially smaller, as absolute 
gains in access speed are offset somewhat 
by the need to look in yet one more place 
(see the text box "Is Cache Losing Its Ca- 
chet?" on page 191). 

This places more pressure on RAM de- 
signers to deliver information faster. The 
latest designs incorporate small quantities 
of extra logic that organizes the flow of 
data off the chip. These chips—known by 
names like FPM (fast page mode), EDO- 
RAM (extended data out RAM ), or burst- 
mode RAM —offer faster data flow when 
the data is requested in sequential order. 

More exotic alternatives are emerging in 
the graphics arena, where innovation is 
more common because the standard unit is 


1858 BYTE JUNE (995 


the video card, not the SIMM. This lets 
card manufacturers experiment with and 
adopt different technologies and still pro- 
duce a board that works with all software. 
These card designers are exploring the use 
of FPM, EDORAM, and burst-mode 
RAM, and they’re also investigating tech- 
nologies like Mitsubishi Electronics’ 3D 
RAM and Samsung’s WRAM (Window 
RAM), both of which include more cir- 
cuitry on the RAM chip designed to speed 
up common video operations. (For more 
on graphics RAM, see “Faster Graphics 
Cards on the Horizon,” April BYTE.) 
Systems designers are beginning to ex- 
plore a greater range of nonvolatile mem- 
ory. Flash memory is an electrically alter- 
able memory that maintains its state until 


it is erased with a relatively large voltage. 
Originally developed by Intel, flash RAM 
has seen wide use in PCMCIA PC Card 
memory for laptop computers. (For an up- 
date, see the text box “Flash Memory 
Looks Bright.”) FRAM (ferroelectric 
RAM), a newer competitor in the non- 
volatile arena, uses iron in the fabrication 
process, an echo of the old ferrite-core 
memory used in early mainframes. FRAM 
also maintains its memory after the power 
stops. Both these memory products should 
find increasing use in highly portable prod- 
ucts like PDAs (personal digital assistants). 

In the farthest regions of the intellectual 
frontier, memory designers are experi- 
menting with memory that can do many 
computations directly on the chip (see the 


about $1 billion—will grow at 50 percent 
per year, reaching $4 to $10 billion by the 
year 2000. Several processes are fueling 
that growth. Ron Bohn, an analyst at 
Dataquest, sees flash memory as a *tech- 
nology enabler." Certainly, consumer prod- 


ucts using flash memory—like cellular 


phones—are growing in popularity fast. The 
price of flash memory is falling, and be- 
coming competitive with DRAM. This causes 


a curlous, if simple, upgrade behavior: Peo- 
ple with 10-MB cards wait a year or two and 


buy a 20-MB card for the same price. — 
AS inevitably happens with electronic tech- 
nology, flash memory is also becoming a 
commodity with competing vendors, includ- 
ing powerhouses. AMD, Fujitsu, IBM, Intel 
(the world's. leading producer), Matsushita, 
Mitsubishi, National Semiconductor, Pana- 
sonic, SGS-Thomson, and Toshiba, in addi- 
tion to smaller vendors, such as Centennial 
and M- -Systems. Most flash memory is built 
to the same Standards and is interchange- 


able: a customer demand that: vendors s sat- 


isfied. = ^. . 
Flash. technology itself is moving: forward. 
Single power-supply chips—at lower power— 


are. supplanting dual power supply. Serial. 


interfaces and. smaller block sizes allow 
more flexibility. Wear-leveling algorithms 
place data evenly over the chip, increasing 


its durability and reliability. Chip size is. 


shrinking, as. the latest. generation of 16- 
Mb (2-MB) chips attest. Look for a doubling 
of capacity per cell in the next year. Already 


40-MB. flash. cards exceed the capacity of | 


the lowestend PC Card hard drives. Some 
people. predict hard. drive-size flash cards 
within five years. — 


text box “Smart Memory” on page 190). 
They expect this will offer dramatic per- 
formance improvements on problems that 
can be solved in parallel. Placing the in- 
telligence on the chip saves the time of 
moving the data on and off the chip. 


The RAM Shift 
The computer memory industry doesn't 
jump on these new innovations quickly. 
because it produces chips in such high vol- 
umes. No memory manufacturer can begin 
to build new formats or innovations until 
the demand is there, and the demand is not 
certain until systern enhancements become 
essential. 

By the time this article appears, the com- 
puter industry will be engaged in a large- 


scale adoption of EDORAM for main 
memory. Ín fact, this year promises to be 
the one in which EDORAM begins to dom- 
inate the marketplace. Many system inte- 
grators and RAM manufacturers agree that 
the price differential that EDORAM com- 
mands will evaporate by early 1996. 

The technology behind EDORAM is a 
simple extension of the trend that made 
FPM RAM the standard form of DRAM 
available. When you read an element in a 
DRAM array, you charge electrical lines to 
first select a row and then a column. The 
lines do not stabilize immediately, how- 
ever, and the length of the delay is what 
prevents the RAM location from being 
read instantaneously. 

FPM RAM returns data faster because it 
assumes that the next data requested will 
be in the next column of the same row. In 
many cases this happens, and there's no 
need to wait for the row delay. This pro- 
cess stops working reliably, however, if 
the CPU demands data too quickly. The 
lines do not stay stable long enough for 
the CPU to read off the answer. This usu- 
ally begins to happen in CPUs running at 
speeds faster than 33 MHz. 

To solve this problem, EDORAM adds 
a set of latches, or secondary memory cells, 
at the output. These sense the data being 
fed for output, store it, and keep it available 
long enough for the signals to reach the 
CPU reliably. These chips should be stable 
at system bus speeds up to 50 MHz. 

You can add even more circuitry and 
let EDORAM offer information at still 
higher speeds. An approach known as burst 
EDORAM assumes that the CPU wants 
the next, say, four addresses and begins 
fetching them automatically. This tech- 
nique can easily supply systems with a bus 
clock speed of up to 66 MHz reliably. 


The Race Is On 

CPUs are getting faster, however, and they 
demand ever faster memory. Many mem- 
ory makers are investigating two solutions: 
synchronous RAM, in which the CPU and 
RAM are locked together by the samc 
clock; and cache RAM, which gains speed 
by adding to the chip a small amount of 
fast SRAM that acts as a cache to the 
DRAM. Both are good choices for sys- 
tems that run faster than 66 MHz. 

The synchronous solution is a cleaner 
replacement for the old interfaces between 
chips. Normally, memory chips answer 
requests. SDRAM (synchronous DRAM) 
feeds off the same clock cycle as the CPU. 
anticipating the CPU's demands and stay- 


ing in step. Some devices even have a 
pipelined architecture, in which a stage 
can fetch an address while other stages 
present the data for output. Many people 
predict that 1996 will be the year of 
SDRAM, because 66-MHz or higher 
CPUs will be common by then and will 
need SDRAM. Until then, however, 
SDRAM will command a 20 percent to 
50 percent premium over commodity 
DRAM. Also, the price of these faster sys- 
tems must cover the added cost of the dif- 
ferent logic chips needed to drive the 
SDRAM. 

Another way to speed memory access is 
by adding an on-chip cache. This approach, 
often called CORAM (cached DRAM) or 
EDRAM (enhanced DRAM), succeeds be- 
cause it places an SRAM cache on the 
same chip as the DRAM. CDRAM comes 
from Mitsubishi (Sunnyvale, CA) and is 
second-sourced from Samsung, and 
EDRAM comes from Ramtron Interna- 
tional (Colorado Springs, CO). In both 
cases, this cache can respond more quickly 
to requests for the CPU if it has the right 
information already in the cache. 

The chips also gain speed because the 
caches are able to fetch data from the 
slow DRAM in large blocks using the in- 
ternal buses. Mitsubishi’s CDRAM, for 
instance, features a 16-Kb cache with 
128-bit lines on both its 4- and 16-Mb 
chips. When data is requested, the slow 
DRAM sends the entire 128-bit block to 
the fast SRAM. If the next address re- 
quested is in this block, as often happens, 
then the chip is ready. Picking the nght 
sizes for the caches and buses is still an 
art, and practice varies widely. Ramtron, 
for instance, chooses to use a 2048-bit- 


An Abbreviated Guide to the RAMs 


CVRAM ...... cached VRAM 
DRAM....... dynamic RAM 

EDRAM ...... enhanced DRAM 
EDORAM ..... extended data out RAM 


EDOSRAM .... extended data out SRAM 
EDOVRAM .... extended data out VRAM 


Aute [T ERR TET. fast page mode 

FRAM ....... ferroelectric RAM 

RDRAM...... Rambus DRAM 

SDRAM ...... synchronous DRAM 

SRAM ....... static RAM 

SVRAM ...... synchronous VRAM 

3DRAM...... Matsushita's chip for 3-D 
video processing 

VRAM ....... video RAM 

WRAM....... Window RAM 
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SEMAU Fast, Smart RAM 


Smart Memory 


he most sophisticated approach to 

squeezing more information out of 
memory chips is that being taken by Cray 
Computer (Colorado Springs, CO). Engi- 
neers are building a new version of the Cray 
3 supercomputer using a special kind of 
memory that contains embedded proces- 
sors, Each tnemory chip comes with 128 
Kb of storage and 64 single-bit ALUS that 
can perform all the basic 1-bit operations. 
The I-bit processors embedded on the Cray 
memory chips each contain three I-bit reg- 
isters. Data in any of the local bits of each 
processor can be loaded into and stored from 
these registers. Each of the three registers 
can have two different states, which means 
there are eight possible configurations for 
the set of registers. À programmer speci- 
fies an instruction for the 1-bit ALUs by 
presenting an ALU with 1 byte that con- 
tains the 1-bit answer to all eight possible 
configurations. The chips were designed by 
the Supercomputer Research Center (Bowie, 
MD) as part of a research program spon- 
sored by the National Security Agency, or 
NSA. The technology was licensed by both 
Cray Computer and National Semiconduc- 
tor, who will be fabricating the chip. 

This chip was designed to act like nor- 
mal memory most of the time. If, howev- 
er, the main processor wants to use any of 
the 64 processors scattered throughout the 
memory, it raises one of the signal lines and 
effectively writes the instruction to the chip. 
The instruction is dispersed to the individual 
processors, each of which executes the in- 
struction on 2048 bits of local data. 

_ The processors have a 1-D shift register 
for communicating with one another. In 
many respects, this is the most significant 
difference between this approach and the 
classic single-instruction, multiple-proces- 
sor arrays like the Connection Machine CM- 


wide bus to fill an 8-Kb SRAM cache on 
its 4-Mb DRAM. 

Some systems designers are happy with 
cached memory chips. Ocean Informa- 
tion Systems (Covina, CA) manufactures 
486 and Pentium motherboards that use 
Ramtron’s EDRAM as the main system 
memory. The cache on the chips allows 
all the memory to operate at cache mem- 
ory speeds. This makes an enormous dif- 
ference when the CPU requests infor- 
mation that isn’t in the L2 (Level 2) 
cache—something that happens more fre- 
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1. Those older machines used complicated 
12-dimensional message-passing arrays to 
route data between processors. This limited 
the number of processors on each chip sim- 
ply because there weren’t enough pins ina 
standard package to handle a Mr 12-di- 
mensional network. - 

The first computer system using this new 
memory will be known as the Cray 3/SSS, 
and the first customer is NSA, which will 
presumably use it for code breaking. Robert 
Cox, director of the Cray 3/SSS project, ex- 
pects that the computer will find many uses 
in highly parallel problems (e.g., image pro- 
cessing and seismic computation). 

Coherent Research (Syracuse, NY), a- 
company that has manufactured and tested 
similar products, has shown how this spe- 
cialized memory could be used in graphics 
accelerators. They produced a demonstration 
system that would identify which window 
was hit by a mouse, doing this by testing 
all the windows in parallel using the pro- 
cessor array embedded in the memory. Such 
highly parallel applications might be desir-- 
able, for instance, in future games that flash 
many different objects across the screen. 
With the ability to test for collisions and se- 
lection in parallel, game designers could 
add many objects to the screen without de- 
creasing performance. This high-end mem- 
ory could also have application in database 
searches, ray tracing, and other highly par- 
allel problems. — 


In late March, the preceding was written 
before Cray Computer filed for Chapter 
11 and laid off many employees. Obvi- 
ously, the immediate future for this par- 
ricular, and expensive, memory technol- 
ogy is uncertain, but the special demands — 
of supercomputing may yet see it become 
a commercial reality. — 


quently with multitasking OSes and 
bloated programs. Barnett Fischer, 
Ocean's director of R&D, says, "A 100- 
MHz Pentium runs at only 8 MHz if it 
misses the L2 cache." That is why a 33- 
MHz 486 system using EDRAM can 
switch among a number of tasks much 
faster than a 100-MHz Pentium with a 
standard DRAM. The Pentium will still 
be substantially faster on single-task 
benchmarks that don't leap outside the 
L2 cache, but it will crawl to an 8-MHz 
halt when the cache starts missing. 


RAM Packaging 

As EDORAM and faster products begin to 
permeate the market, they will be seen pri- 
marily as 72-pin SIMMS, currently the stan- 
dard commodity configuration for the PC 
world, although that may not be the best 
long-term solution. All RAM manufactur- 
ers are investigating faster and denser pack- 
aging, including direct mounting, wafer 
laminating, and other ways of packing the 
wafers closer to each other (see "More 
Memory in Less Space" on page 197). 
Many manufacturers are continuing to ex- 
amine packages that might offer a more 
stable and faster bus. For instance, SDRAM 
requires that the RAM and the CPU share 
clocking information, and more precise 
packaging may better serve this need. 

One of the best-known alternative for- 
mats for RAM is RDRAM (Rambus 
DRAM) from Rambus (Mountain View, 
CA). This bundles better and smaller pack- 
aging with more-stable lines and faster 
signaling logic. The chips are close to- 
gether, and the leads are designed to be 
short, precise, and manufactured to much 
tighter tolerances than are standard printed 
circuit boards. This minimizes the extra 
capacitance that can causc thc signals to 
travel at unpredictable speeds. 

The system is also strongly synchro- 
nized to a clock that regulates exactly when 
the information will be available on the 
bus. The transfer happens every 2 ns on 
both the odd and the even edge of the clock 
cycle. This synchronization is similar to 
the process proposed for SDRAM. All 
these factors combine to enable transfer 
speeds up to 500 MBps. 


VRAM 

The commodity market for main memory 
is forced to be conservative and slow-mov- 
ing because all additional memory usually 
comes in a standard package. The design- 
ers of video boards, however, are free to 
use whatever types of memory circuits 
they like, and as a result, the market is 
filled with many different approaches. 
Some use commodity DRAMs, others use 
more specialized VRAMs, and still others 
experiment with more exotic combinations 
like WRAM and 3D RAM. 

Whether to use DRAM or the more ex- 
pensive VRAM to maintain an image on 
the screen is an old debate. DRAM serves 
one master—the controller, which is re- 
sponsible for changing the image on the 
screen and for collecting the information 
and sending it off to the video monitor. In 
a video card using VRAM, the memory 


chips serve two masters: One maintains 
and changes the image, while the other 
gathers the information for the video mon- 
itor. The VRAM is constantly serving both 
masters, each at a different port. 

VRAM may have two ports, but that 
doesn't mean it's twice as fast or can pro- 
vide twice as much information. The ac- 
tual individual memory cells are the same 
in VRAM and DRAM. There's a limit to 
how much information can be moved in 
and out of an array of DRAM cells, because 
the addressing lines for the rows and 
columns must be charged and discharged. 
This total throughput volume is known as 
bandwidth. VRAM's dual ports don't dou- 
ble the total bandwidth; they merely re- 
serve a slice for the circuitry that drives 
the screen-drawing function. This extra 
port increases the amount of information 
that can come and go from a chip, but it 
doesn't double it. 


This segregation has 
two effects. The VRAM 
circuits always perform 
better at higher resolu- 
tions with more colors. 
The extra bandwidth 
helps in these high-end 
cases, where a 1280- by 
960- by 24-bit screen im- 
age requires moving over 
3 Mb onto the screen 
every time it is refreshed. 
But for lower resolutions, 
there's much less benefit 
to be gained from added 
bandwidth. In these low- 
end video configurations, 
VRAM!'s second port is unused much of 
the time. 

On the other hand, DRAM boards have 
no set restrictions on how the bandwidth is 
used, and this is precisely why lower-end 


Mitsubishi's new 3D RAM memory chip, 
intended for specialized graphics 
applications, can determine whether a 
pixel is hidden, based on its zvalue. 


video-board manufac- 
turers often choose it. 
Any memory that isn't 
used to refresh the screen 
is available for the video 
controller to use. If a low 
resolution is chosen for 
the screen, then the 
video controller can use 
the rest of the bandwidth 
to create complex im- 
| ages on the screen. The 
downside is that the 
amount of leftover RAM 
drops as screen resolu- 
tion increases. These 
DRAM boards can dis- 
play high-resolution images, but manipu- 
lating them becomes sluggish. 

RAM manufacturers are exploring new 
RAM chips for video boards in many ways. 
Caches, synchronization, and latching can 


Is Cache Losing Its Cachet? 


BY DAVID F. BACON AND 
PETER WAYNER 


A dding cache memory is well rec- 
ognized by computer buyers as a 


reasonable way to turbocharge a system's 
performance. Nowadays, however, the 
need for separate caches is disappearing 
as newer microprocessors add more cache 
directly onto the CPU die itself and as mul- 
titasking OSes fragment memory demands 
and lose much of the performance advan- 
tage that cache memory is Era to 
provide. 

Recent generations of CPU chips have 
had enough silicon real estate to include a 
small on-chip cache. These caches have 
generally been in the range of 8 to 32 KB, 
which is too small to help many applica- 
tions. As a result, many computer systems 
have been built with a larger, off-chip L2 
(Level 2) cache to supplement the on-chip 
Li cache, 

However, on-chip caches are getting 
larger. Intel's newly announced P6, for 
example, has 256 KB of on-board L2 
cache, while Digital Equipment's Alpha 
21164 has 96 KB of on-chip L2 cache 
memory. With large on-chip caches like 
these, the complexity and expense of 

adding an L2 cache to a PC or worksta- 


tion makes less sense, so we can expect to 
see fewer of those types of machines in 
years to come. 

Large software packages and multi- 
tasking OSes like OS/2 Warp can destroy 
the value of a cache if it isn’t large enough 
to hold all the code being executed. When 
the CPU switches between jobs, it can't 
find the information it needs in the cache, 
and it must request it from the substantial- 
ly slower main memory. Users of Mi- 
crosoft Windows, for example, may no- 
tice this effect already when they ask their 
system to print in the background. Many 
machines can't keep both the printing code 
and the Windows code in the cache si- 
multaneously, so the constant switching. 
makes the system run at the slowest mem- 
ory speeds. 

Look for innovations in cache design 
driven by the growing presence of multi- 
processors. Multiprocessors are just be- 
ginning to break into the mainstream serv- 
er market, and with the demands of desktop 
conferencing and high-end multimedia ap- 
plications, multiprocessors are likely to 
become the platform of choice for power 
users before too long. 

Cache design for multiprocessors is con- 
siderably more complicated. If processor A 
wishes to update a memory location cached 
by processor B, B's copy must be either 


invalidated or updated by A. Even worse, 
if B has already modified its copy, then 
before A can proceed, B's data must be ei- 
ther flushed back to main memory or trans- 
mitted directly to processor A. So far, 
we've seen two different approaches to 
solving this. Either all the processors mon- 
itor all the memory traffic, looking for po- 
tential conflicts with their locally cached 
data (a snoopy cache), or the main memory 
controller keeps track of which processors 
have cached which memory locations (a 
"ditectory-based" cache). ^ 

Each scheme has its advantages and dis- | 
advantages. Snoopy caches are generally 
easier to implement, but they require that - 
all memory traffic goes over a shared bus. 
Directory-based caches require extra rnem- 
ory to keep track of the outstanding copies, 
but they can be used with more sophisti- 
cated processor-interconnection networks 
that provide higher bandwidth and scale 
to a larger number of processors. 

Multiprocessor systems have been the 
subject of research for the past 30 years, 
but it's only in the last five or 10 years that 
they have managed to capture a significant 
portion of the high-end supercomputing 
market. Now, as multiprocessors make 
their way into the high-volume PC and 
workstation businesses, that research will 
come face-to-face with the real world. 
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One Machine, Many RAMs 


lll: ee a ES 


BY RICK COOK 


D the next few years, our desktop 
computers may well use three or 


more different kinds of RAM, each chosen. 


for a specific function. For example, a sys- 
tem might use fast, synchronous SRAMs 
for secondary or tertiary cache, an advanced 
asynchronous DRAM (e.g., enhanced 
DRAM, or EDRAM; or extended data out 
RAM, or EDORAM) for main memory, 
and RDRAM (Rambus DRAM) or WRAM 
(Window RAM) on the video card. And 
yes, you'll be able to plug a PC Card with 
flash RAM into it, too. 

This will be à logical outgrowth of ef- 
forts.to tune systems for.maximum perfor- 
mance. In the old days, if you wanted a 
faster computer, you used a faster processor 
running at a higher clock speed. Today, 
however, designers need to carefully bal- 
ance every subsystem to prevent bottle- 
necks. Since different types of RAM have 
different strengths, it makes engineering 
sense and, increasingly, economic sense to 
incorporate several types of memory into 
a single computer. 

As the DRAM market fragments in a 
shower of new technologies, standards and 
standards-setting organizations are hardly 
involved at all. One of the earliest memory 
standards efforts, IEEE's 1596.4 (called 
RamLink), is stalled; no products have yet 
appeared and none are likely to appear for 
years, says Steven Przybylski, a consultant 
specializing in DRAM technology. And 
while synchronous DRAMS are covered by 
a JEDEC (Joint Electronic Device Engi- 


neering Council) standard, says Przybylski, 


it's incomplete, and synchronous parts from 
different manufacturers:don't always work 
together. At the same time, however, the 
proprietary RDRAM technology has be- 
come one of the most standardized because 
its developer, Rambus (Mountain View, 
‘CA), has required compatibility from all 
its licensees, 

Therefore, we’re not likely to see a sin- 
gle DRAM standard again: instead, we'll 
have several de facto standards, each opti- 
mized for a particular kind of product or 
application in a classic commodity mar- 
ket. There’s still a lot of shaking out go- 
ing on among these exotic RAM tech- 
nologies, with competing approaches for 
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neatly every niche, — 

We can see the effects of competition in 
the VRAM area. Until recently; dual-ported 
VRAMSs were as much as twice the price 
of the equivalent DRAM. That led many 
analysts to predict that VRAM use would 
drop over the next several years as less ex- 
pensive fast RAM technologies appeared. 
Instead, the price of VRAMs has dropped to 
the point that they're now competitive with 
the new DRAMs. 

Another important factor driving memory 
in many directions is the considerable pres- 
sure to deliver more memory bandwidth. 
For the workstation market, RAM and com- 
puter designers are concerned about how 
they'll meet the needs of emerging 300- 
MHz, 300-SPECmark computer systems. 


A DRAM technology that's well suited for . 


fast video might not be ideal for main mem- 
ory. For example, Rambus does well in 
video applications because it's so good at 


handling burst data in memories of a few 


megabytes. Unfortunately, those same char- 
acteristics make it a less appropriate choice 


for the main RAM of a fast, general-pur- 


pose computer. 

The result is a chicken-and-egg propo- 
sition, Everyone agrees we're going to need 
a lot more bandwidth in main memory 
quickly. But companies are reluctant to 
commit to a technology until a clear winner 
emerges, and that won't happen until one 
technology starts getting a lot of design 


wins, So in the end, rather than leaping di- 


rectly to a new architecture for main mem- 
ory, systems makers will probably proceed 
cautiously and incrementally, 

In time, the DRAM market will probably 


come back to standardized, commodity 
parts available from many sources, and 
- we'll once again buy primarily on price. 


However, that won't happen overnight. For 
the next several years, we're all going to 
have to be careful whenever we buy mem- 
ory for our systems. Different computers 
may use very different RAM technologies, 
and it's inevitable that some systems will re- 
quire specific parts from specific manufac- 
turers. This isn't a pleasant prospect, but 
it's the price we'll have to pay for increased 
memory performance and capacity. 


Rick Cook Is a freelance writer living in 


Phoenix, Arizona. He can be reached on the 
Internet or BIX at rcook@ bix.com. 


all be used to increase the speed of the 
RAM on video boards. EDORAM, 
CDRAM, SDRAM, and other DRAM en- 
hancements can be substituted on the board 
quickly and effectively. In addition, the 
same techniques can enhance dual-ported 
VRAM, which means we will see CVRAM 
(cached VRAM), SVRAM (synchronous 
VRAM), and EDOVRAM. Burst modes 
will also be increasingly common because 
video applications move large blocks of 
memory more often than many regular ap- 
plications do. 


Adding Intelligence to Video 

Enhancing VRAM with caching and antic- 
ipatory bursting is just the beginning. There 
are many standard jobs for a video card that 
can be sped up by adding some extra intel- 
ligence to the RAM chip. WRAM technol- 
ogy isa good example of a dual-ported mem- 
ory that also has added features for graphics. 
Matrox (Dorval, Quebec, Canada) is one 
company using WRAM memory in its video 
boards. (By the way, WRAM was named 
more for its ability to offer full-motion video 
than for any ability to speed up a Microsoft 
Windows operating environment.) The ex- 
tra intelligence lets the chip do two-color 
pattern fills and aligned BitBlts at substan- 
tially improved speeds. Matrox engineer 
Dan Wood, responsible for analyzing the 
performance of memory chips, points out 
that these extra features let WRAM perform 
better than VRAM and at a lower cost. 

The fast BitBlt is an effect that can be 
useful for double-buffering fast animation. 
WRAM can provide this effect only if the 
start and finish of the Blt are properly 
aligned. This is because the WRAM 
achieves the speedup by using its own in- 
ternal bit bus. The information leaves a 
memory line and then is written to another 
line without leaving the chip. This helps 
accelerate animation, but it won't help 
with many of the random BitBlts that are 
needed to open a menu or drag a window 
across the screen. 

Another intriguing solution is 3D RAM, 
created by Mitsubishi and Sun Microsys- 
tems (Mountain View, CA) to improve the 
performance of 3-D operations, The solu- 
tion embeds much of the logic for z-buffer- 
ing into the chip. Normally, a 3-D graph- 
ics card will draw a pixel in 3-D by looking 
up the pixel in the z-buffer, which stores 
the z coordinate of the last pixel drawn at 
this location. If the new z coordinate is 
smaller, then the pixel under considera- 
tion is closer to the eye and thus visible. 
The graphics card will then write this pixel 
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back to memory for eventual display. If 
the z coordinate is greater than this new 
pixel, the previously drawn pixel would 
hide it; thus, it is forgotten. 

The 3D RAM moves this whole oper- 
ation onto the memory chip, where it's 
handled by an on-board ALU. Instead of 
the video card having to read, think, and 
write to draw a pixel in 3-D, it just has 
to write it to the 3D RAM, which decides 
whether it will be visible. 

The ALU on the 3D RAM can also 
perform several operations, including 


hrec things abe to be certain: denih; 
taxes, and the announcement of a new- 


et, faster, and cheaper computer two days 


after you buy one. Innovation continues to 
produce faster CPUs and less expensive 
hard drives, but the market for memory 
seems to have stalled. For several years 
now, 1-MB DRAM SIMMs have cost be- 
tween $30 and $40. What happened to the 
steady drop i in price per megabyte that we 
became so accustomed to? — 

The problemi isn'tin the labs. RAM man- 
ufacturers are making 16-, 64-, and 256-Mb 
chips. Both Hitachi and NEC recently an- 
nounced success in developing a 1-Gb RAM 
chip. But those chips won't be available in 
quantities until the year 2002, and their ri- 
vais call these announcements a public rela- 
tions move. Nevertheless, the research sci- 
entists continue to produce a new generation 
of RAM chips about every three years. But 
we're not seeing this research success trans- 
- late into commensurate price drops. 

‘The problem seems to lie with the CPU 
and software industries, where relentless 
competition has created an unexpectedly 
large and continuing demand for RAM. This 
demand continues to exceed supply, as peo- 
ple clamor for new machines running soft- 
ware that can't function without 8 MB of 
memory. . — 

Multitasking OSes like OS/2, video 
games, and multimedia all need as much 
RAM as possible to function. Newer RISC 
chips.such as the IBM/Apple/Motorola 
PowerPC add to the demand for more 
RAM, because the native object code for 
these RISC chips can be 30 percent to 40 
percent larger than the corresponding code 
for the older 680x0 Macintoshes. One Intel 
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raster operations, alpha blending, and 
comparisons. Mitsubishi estimates that a 
video card with 3D RAM can render 


about 1.8 million 100-pixel polygons per 


second—an amount that they claim is 
nine times faster than a board equipped 
with VRAM. 

The 3D RAM also makes significant 
use of cache technology. The basic 3D 
RAM is a 10-Mb chip with four 2.5-Mb 
arrays that feed one central ALU, which 


performs the raster operations on the in- 


coming pixels. There is one L? cache at 


Why RAM Prices Stay High 


engineer took credit for the problem, saying 


that his company's relentless price-cutting 


and innovation made high-end: CPUs with 


high-end memory requirements available 
to the masses. As long as the demand con- 
tinues to soar beyond capacity, the RAM 
companies keep the prige high and pocket 
the profits. 

This high demand slows the adoption of 
new technology in two ways. First, RAM 
manufacturers have no need to push the 
newer 16-, 64-, and 256-Mb chips because 
they're making enough money on the small- 
er chips. 

Second, systems designers often skimp on 
memory to bring the price of complete sys- 
tems down to bargain rates. 64-Mb chips pro- 
duce 16-MB SIMMs, and their use forces 


many systems manufacturers to produce com- 
. puters witha minimum of 32 MB of memory. 


The lower demand for these large configu- 
rations slows demand for the bigger chips, 
and that, in turn, slows the evolution. At the 
moment, computer manufacturers are more 
likely to push 4-MB machines with a lower 


. initial cost, even though people may be frus- 


LL 


gry applications on them. 

The only solution will be to equalize the 
supply. The high profits give the industry 
plenty of money to invest in new fabrication 
facilities, and there's plenty of evidence 
that new capacity will emerge. When this 
happens, increased competition will again 
drive manufacturers to greater innovation 
in their efforts to gain market share. Then, 
and probably only then, will we see prices 
start dropping again. Maybe we should try 
to talk Microsoft into investing in a RAM 


. fabrication plant? 


the ALU and four L2 caches at each of 
the four banks. 


Nonvolatile Memory 

In several ways, the market for portable 
computers is limited only by the avail- 
ability of power for these machines. This 
distinction is not lost on RAM designers, 
who are exploring the use of nonvolatile 
flash RAM and ferroelectric RAM for the 
main memory of these machines. 

Intel (Santa Clara, CA) is a big backer of 
flash memory, a technology that is similar 
to EEPROMs. The chips remember their 
data until they are hit by a larger voltage. 
Intel announced a 2-MB embedded flash- 
memory chip in late 1994. It hopes the 
chip will find acceptance among printer 
manufacturers who often need local stor- 
age for about 8 MB of flexible informa- 
tion on fonts and other display code. 

Flash RAM chips have also found 
homes in portable, digital cameras and 
other products that need relatively small 
amounts of data. Some computer manu- 
facturers are using the chips as a flexible 
BIOS store that you can upgrade if nec- 
essary. But greater acceptance is slowed 
by the relatively high cost of flash RAM. 

Other companies are rapidly entering 
the race to develop ferroelectric RAM 
chips, which some people are calling the 
"ultimate memory." Hitachi and Ramtron 
are joined in one partnership, and Mat- 
sushita and Symetrix (Colorado Springs, 
CO) are working together in another. All 
are exploring building 256-Kb and 1- and 
4-Mb devices for more-widespread use. 
Some industry observers expect that 
FRAM may prove to be a replacement for 
standard DRAM because it does not seem 
to degrade after a number of write opera- 
tions. Flash memory wears out, which lim- 
its its usefulness to jobs that do not write 
data that often. If these companies suc- 
ceed in developing chips that hold a sig- 
nificant density (16-Mb chips have just 
been announced), then FRAM may start 
replacing DRAM. 


RAM Drives Forward 
The RAM industry will continue to ex- 
pand and flourish in the next decade—in 
part because it must. RAM is often the 
slowest part of today's computer systems, 
so designers will continue to concentrate 
on developing faster storage. The ex- 
panding market also leads to a greater 
variety of RAM products with different 
performance characteristics. 

The most exotic memory won't just 
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keep data around; it will compute with it as 
well. The most ambitious plans for mem- 
ory will continue to emerge from the 
graphics arena, but it may not be long be- 
fore high-end workstations begin to ex- 
ploit smart memory for general purposes. 
You can now find on desktop machines, 
for example, many of the innovations that 
Cray Computer produced in the 1980s. 
The smart memory that Cray is using for 
its latest machines may prove to be an- 
other approach that wins over machines 
in the years ahead. Until that happens, the 
relatively gentle progression of faster and 
faster types of DRAM will provide sys- 
tems designers with plenty of options when 
they integrate memory. 8 


Peter Wayner is a BYTE consulting editor 
based in Baltimore, Maryland, and the au- 
thor of Agents Unleashed (AP Professional, 
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1995). He can be reached on the Internet 
at pcwG access.digex.com or on BIX as 
"pwayner." His Web home page is hitp:// 
access.digex.com:/~pcw/pcwpage. html. 


URGENT—YOUR INPUT NEEDED 


On: CPUS 


Dear Reader: 

To improve BYTE's coverage of technology in the State of 
the Art section, we'd like to get your feedback about what top- 
ics, areas, and products we should be considering, and in what 
ways. Later this year, we plan to look at CPUs—the latest de- 
velopments in RISC processors, Pentium and P6 CPUs from 
Intel, and PowerPC chips from IBM/Apple/Motorola. We'll ex- 
amine where CPU architectures are heading; what effects the 
move to smaller fabrication technologies will have on chip design, 
yield, and costs; what these trends will mean to you; and how the 
chips will work in yourfuture systems. 

But we'd like you to tell us what you want to see us report on 
and analyze. Are you interested in support chip sets, low-volt- 
age processors, or increased on-chip caches, for example? We 
want to find out about concerns that we may not fully appreciate 
and just what aspect of CPUs you're interested in. Also, we'd 
appreciate your help in identifying the people we should be 
talking to—users, vendors, researchers—you tell us. 

To let us know what you think, please use the following as 
a template to send us, via E-mail, an ASCII text file with your 
comments. Please be sure to include the <F I ELDNAMES? with 
their angle brackets, followed by your information and com- 
ments. And thanks very much for your help. 


196 BYTE JUNE 1995 


Please E-mail the completed form to: surveys @ bix.com 


-= m m e e io ERO AE SER oo dE de o dim M GER VUA PD ÅÅ Å 8 AMO HER. GERD Gee CV TED UR X å ee UERSUM AW AM AMO We a A Pom 


«TOPIC? 
CPUs 
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Technical Assistance Specialist 


<COMPANY> 
United Systems 


<PHONE> 
800-555-1234 


<EMAIL> 
jsmithe@host.domain 


<COMMENTS> 

This is where your comments go, Be as brief or as long as you 
want. Teli us what you think, what you need, what you want to 
know more about. Tell us what you're doing. Tell us who we should 
be talking to. 


State of the Art 


MORE MEMORY IN LESS SPACE 


Innovative packaging techniques squeeze more RAM into tighter spaces 


RICK COOK 


nless you’re trying to upgrade a lap- 
top, you don’t generally think about 
how the memory for computers is physi- 
cally packaged. But computer makers care 
a great deal about memory packaging. 
Computers, especially notebooks, are 
shrinking at the same time that memory 
requirements are rapidly escalating. Mem- 
ory-hogging OSes like Windows NT and 
OS/2 are running memory-hungry graph- 
ics-oriented applications. 

The market-research firm Dataquest 
(San Jose, CA) says the amount of DRAM 
found in the average business computer 
has grown from 4 MB in 1993 to 16 MB 
today. It will jump to 24 MB by 1997. 
Dataquest found that computer makers, 
trying to hold down prices in a fiercely 
competitive market, are shipping most sys- 
tems with just enough memory for the ba- 
sics—typically 8 MB. But customers know 
that isn’t enough, and they’re doubling the 
memory—often before leaving the store. 

Dataquest memory analyst Ron Bohn 
says, “Companies try to ship with as little 
memory as they can without losing sales 
and while retaining quality.” Herein lies 
the second part of the memory-packaging 
challenge: not just to cram more memory 
into smaller boxes but to do it in a way 
that allows users to add even more memory 
later on. 


Skyscraper RAM 

In early personal computers, RAM came in 
the form of DIP (dual in-line pin) chips— 
those little black centipedes with the sil- 
very legs so beloved of experimenters and 
kit builders—that were soldered or sock- 
eted onto the motherboard. Later on, these 
chips were installed vertically onto small 
Circuit boards that took up less space. 
While there's still plenty of life left in the 
SIMM format and its emerging successor, 
DIMM (dual in-line memory module), 
there’s still real estate above those pack- 
ages waiting to be grabbed. In an exciting 
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shift, several companies have announced 
memory-packaging technologies that take 
advantage of this third dimension by stack- 
ing memory chips closely on top of one 
another. 

Among the companies that have an- 
nounced 3-D memory modules are Cubic 
Memory, Staktek, and Dense-Pac Mi- 
crosystems. À number of other compa- 
nies, including Intel, Hitachi, and Texas 
Instruments, reportedly have development 
projects under way for 3-D modules. (Let's 
clarify one point of terminology: 3-D has 
two distinctly different meanings in rela- 
tion to RAM chips. The various technolo- 
gies for stacking or layering wafers are 
generally called 3-D, referring to a physi- 
cal construction. Matsushita, however, 
uses the name 3D RAM for its specialized 
graphics-oriented memory chip, referring 
to what it's used for. The 3-D memory 
modules discussed in this article are 3-D in 
form, not function.) 

Memory stacking has been tried before, 
albeit more crudely, by several companies 
that piggybacked several DIP chips into a 
single package. But all those early at- 
tempts, such as the 512-Kb modules on 
the first IBM ATs, used ICs that were al- 
ready packaged. More recently, some com- 
panies have made special 3-D memory 
modules for such low-volume, high-cost 
applications as defense and aerospace. The 
newest generation of memory modules 
puts naked chips—bare silicon—into spe- 
cial packages. The thinness of the silicon 
wafers means you can cram more of them 
together, and maybe even at a competi- 
tive price. 

The packaging potential of these new 
techniques is awesome. Staktek’s Ribcage 
Stakpak DRAM module gets 16 MB intoa 
volume of one-eighth of a cubic inch. Cu- 
bic Memory does even better, packing up 
to 2 GB of DRAM per cubic 


Two 3-D memory 

modules from Staktek. At the left, 

the Ribcage Stakpak incorporates 16 MB of 
fast page mode DRAM In a package that's 
only 0.5 inch wide, 0.9 inch high, and 0.3 
inch thick. At the right is the newer, less 
expensive Uniframe Stakpak module. 
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inch in its 3-D modules. That 
kind of packaging density 
promises even smaller systems 
and even larger memory capac- 
ities in workstations and servers. 

Ingenious as they are, 3-D 
memory modules pose some spe- 
cial problems for their creators. For ex- 
ample, to make the most of them, you need 
more address lines from the module to the 
motherboard than a standard SIMM or 
DIMM provides. That means a nonstan- 
dard motherboard layout, which in turn 
implies proprietary packaging. The small 
computer market has shown a consider- 
able aversion to proprietary hardware, but 
the advantages of 3-D modules are so com- 
pelling that many computer makers have 
announced plans to use them. 

While heat is a definite problem with 
logic chips (remember the first 5-V Pen- 
tiums that introduced us to the fan-on-a- 
chip?), it's a lot easier to handle in DRAM. 
Nonetheless, 3-D module makers take care 
to ensure adequate cooling via ventilation 
ribs and by using signal leads to conduct 
away heat. 

Staktek has been building 3-D memory 
modules since 1992 and has patented sev- 
eral packaging techniques. Staktek’s prod- 
ucts use either standard memory dies or 
TSOPs (thin small outline packages) in 
thin plastic-leaded packages with an ex- 
ternal metal mounting structure that pro- 
vides both heat and signal transfer. To 
make clear that its technology is strictly a 
matter of packaging, the company’s Stak- 
pak products are available with flash 
RAM, up to 256 MB per module; DRAM, 
up to 128 MB; or SRAM (static RAM), 
up to 32 MB. 

Cubic Memory is one of the most ac- 
tive companies making 3-D memory mod- 
ules. Its process stacks DRAM chips that 
have gold wires running to the wafer 
edges. They are then interconnected by a 
conductive silver epoxy (see the figure 
“Wafer Stacking” on page 200). Cubic 
Memory is building 64-MB SIMMs for 
the 100-MHz Pentium-based laptop from 
Tadpole (Austin, TX), as well as other 


7 modules for Tadpole’s SparcBook 3. For 


the Pentium model, Tadpole wanted to fit 
128 MB of memory in just two SIMM 
slots. Panasonic is another Cubic Memory 
customer, offering a 32-MB DRAM PC 
Card for its notebook computers. 
Clearly, 3-D modules will carry a price 
premium for some time to come. Cubic 
Memory claims that its devices cost only 
slightly more than conventional packag- 


This 128-MB 3D module 
from Cubic Memory is 

surrounded by the 64 
separate 16-Mb DRAM 
chlps it replaces. 


ing—3$44 to $56 per 
megabyte, compared to 
$35 to $45 per megabyte for 
standard SIMMs, according to its presi- 
dent Chet Brown—but the difference is 
real and will matter to most computer mak- 
ers. That extra cost will probably limit the 
use of 3-D modules to situations where 
space is especially tight and memory re- 
quirements are particularly high. It's no 
accident that Tadpole is using the mod- 
ules in high-performance notebooks. 
However, not everyone thinks that 3-D 
modules need be costly. Staktek recently 
introduced a lower-cost package it calls 
the Uniframe Stakpak. According to James 
Cady, executive vice president for engi- 
neering, the Uniframe DRAM modules 
are available in OEM production volumes 
for under $35 per megabyte now, and they 
should be under $25 by the end of the year. 
At the high end of the computing spec- 
trum, Cray Research is shipping its T90 su- 
percomputers with SRAM stacks. Forty 
4-Mb SRAM chips are soldered between 
two printed circuit boards to provide a dense 
stack. Each memory module includes 16 
stacks. Such dense packaging lowers the 
distance that signals must travel and stabi- 
lizes the capacitance of the signal lines. An 
expensive technology, it’s well suited to su- 
percomputer applications—computation- 
intensive operations that need massive 
amounts of memory. (For more on super- 
computing, see “The Grand Challenges,” 
February BYTE.) 


The Old Reliables 
When DIP chips lost out in the memory 
wars long ago, they were replaced first by 
the SIPP (single in-line pin package) and 
later by the SIMM, a module designed for 
DRAM in computers (and other applica- 
tions) that is today’s de facto standard for 
desktop computers. Essentially, a SIMM 
(and also a DIMM) is a small printed cir- 
cuit board holding several DRAMs that 
plugs into a socket on the motherboard. 

Perhaps the most obvious thing about 
SIMMs is that they stand sideways—per- 
pendicular to the motherboard. This has 
two clear advantages: It saves motherboard 
real estate and permits better air circulation 
around the chips. Also, the modules are 
easier to handle than memory chips. Thus, 
nearly anyone can install thern. 
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SIMMs come in two 
flavors: 30- and 72-pin. 
The 30-pin SIMMs use 
8-bit DRAMs, and the 
72-pin SIMMs use 
16- or 32-bit parts. 
Generally, it takes 
four 8-bit SIMMs to 
give the same capacity 
as one 32-bit SIMM. 
There is also the matter 
of organization. SIMMs 
are usually set up to read 
8, 9, 32, or 36 bits at a 
time. The 9- and 36-bit SIMMs include 
an extra bit per byte for parity checking. If 
your computer expects parity memory and 
you add nonparity SIMMs, the machine 
won't recognize the extra memory. 

In practice, this is less of a problem than 
it appears. While there is a rampant pro- 
liferation of part numbers, there are rela- 
lively few kinds of SIMMs out there. Ac- 
cording to David Sun, vice president of 
engineering at Kingston Technology 
(Fountain Valley, CA), the many part 
numbers actually simplify the situation for 
users, letting them order memory by com- 
puter make and model rather than having 
to know the specifications of the memory 
modules. 

One result of the wide adoption of 
SIMMs is that add-on memory boards, 
once quite popular, are much less com- 
mon today. Kingston, one of the biggest af- 
termarket memory suppliers, lists over 
1000 memory modules but only 107 mem- 
ory boards in its catalog, and just 13 mem- 
ory-chip upgrades for ii ipid 

Of course, the down- 


Vertical — 
connections 


silicon stack. 


Wafer Stacking 


An eight-layer stack of DRAM wafers 
holds 64 MB and is 0.08 inch thick 


Here's how Cubic Memory 
layers DRAM wafers into a high-density 


NELAUG: More Memory in Less Space 


and by using two sets of contacts, one on 
each side of the module board (SIMMs 
use only one set). 

According to In-Stat, a Scottsdale, Ari- 
zona, semiconductor consulting firm, 
SIMMs should account for 82 percent of 
the small computer memory market this 
year. By 1998, however, their market share 
will drop to 39 percent, and most of the 
rest will be DIMMs. 

DIMMs are more expensive than 
SIMMs of the same speed and capacity, 
but manufacturers and analysts expect this 
to change as DIMM volumes overtake 
SIMMs. In-Stat analyst Connie Batchelder 
says that in the long run costs will be the 
same. 


Is 3-D Memory in Your Future? 
For all its technological ingenuity, not 
everyone is convinced that 3-D packag- 
ing is the way to go, at least not in the 
short term. Kingston's Sun says that 3-D 
modules are basically a way of getting a 
half-generation advance on new memory 
chips—say, from the cur- 


9 0.01-inch thick 


side to memory modules 
is that you are limited to 
whatever kind of mem- 
ory modules the manu- 
facturer decided to sup- 
port in whatever quantity 
the company decided to 
support them. An up- 
grader also must make 
sure he or she has the 
correct module for the 
system. 


DIMMs Brighten 

SIMMs are now giving 
way to DIMMs, which 
can pack twice as much 
memory into the same 
space. They achieve this 
by mounting DRAMs on 
both sides of the module 
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Garden Grove, CA 

(714) 898-0007 

fax: (714) 897-1772 


Hitachi America, Ltd. 
Semiconductor and IC Division 
Brisbane, CA 


rent 16-Mb chips to the 
equivalent of 64-Mb 
chips. The problem that 
3-D modules solve, Sun 
continues, is only tempo- 
rary. When the higher-ca- 
pacity part becomes more 
widely available, it auto- 
matically takes over from 
the inherently more ex- 
pensive 3-D module. 
Sun says that Kingston 
looked into developing its 
own 3-D module a few 


| 18. copre years ago, wanting to cre- 
| fax: (415) 583-4207 ate a 16-MB SIMM equiv- 


Staktek Corp. 


Austin, TX 
| (512) 454-9531 
| fax: (D12) 454-9409 


alent out of 4-MB chips. 
In addition to the extra 
cost and limited life span. 
he says that a major de- 
lerrent was that Kingston 


would have to buy memory wafers from 
one of the major DRAM fabri- 
cators. But once the 
higher-capacity 
chips be- 
came widely 
available, the 
DRAM sup- 
plier would 
have no eco- 
nomic incen- 
tive tocut into the sales 
of regular DRAM by selling 

the smaller wafer. 

Still, Sun admits that 3-D modules have 
their place in systems where space is ex- 
tremely tight and the manufacturer must 
pack in a lot of memory. He suggests that 
3-D modules might make good sense in a 
PDA ( personal digital assistant) or a graph- 
ics workstation doing high-end animation 
work. 

But they may see even broader use in the 
future. The primary argument against 3-D 
modules is that the next generation of 
DRAMs will be along fairly soon, which 
will quadruple capacity per chip at the same 
or lower cost per megabit. This is based on 
historical trends, but this extrapolation is 
no longer a sure thing. And if the progres- 
sion does break down, alternative solutions 
such as 3-D modules could become the new 
standard for memory modules. (For more on 
why the market hasn't yet seen higher-ca- 
pacity DRAMs—and may not see them for 
a while—see the text box "Why RAM 
Prices Stay High" in the article "Fast, Smart 
RAM" on page 194.) 


Circuit board 


More in Less 

Although we can't be sure what technology 
they will use, we can be absolutely certain 
that computer makers and users will pack 
more and more memory into computers at 
an increasing pace. What is ample at one 
point in time turns out to be unacceptable 
in a year or two. 

Today's notebook computers can al- 
ready use amounts of RAM that were un- 
heard of in mainframes even 20 years ago, 
and they need every bit of the RAM they 
have to support modern applications and 
OSes. There's no reason to think that our 
memory requirements will diminish in the 
foreseeable future. so it looks like we're 
each going to need a lot more RAM in our 
computers just to see the century out. W 


Rick Cook is a freelance writer who lives in 
Phoenix, Arizona. He can be reached on the 
Internet or BIX at rcook@bix.com. 
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A Universal 
Desktop for Unix 


The Common Desktop 


Divisional 
application 


Environment grew out 
of fear of Windows 
NT's encroachment 
into the workstation 
enterprise market. 
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Tickle Makes Developer Smile 


Tcl provides a combination of 
extensibility, portability, easy 
embedding in C code, and simplified 
implementation of TCP/IP 
client/server communications that 
is hard for a developer to resist. 
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Mach 4.0 offers the power 
of Unix to the 
Mac; UnixWare / 
2.0 brings full- 


featured Unix to 
x86; Eye2eye 
provides access to 
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Windows; the Sweep 

virus scanner brings security to 
Unix networks; and the hand-held 
DSP-100 provides accurate, fast 
testing of LAN cabling. 
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A Universal Desktop for Unix 


DOUG TAMASANIS 


he CDE (Common Desktop 

Environment) for Unix is 

here. The question is, who 

cares? Hewlett-Packard, 
Sun, IBM, and Novell care. They have 
invested two years and tens of millions 
of dollars in the development of CDE 
in the hope that the corporate world 
cares, too, and will buy into it. But is it 
too little too late? 

The overall goal of CDE is to deliv- 
er a desktop interface to end users, soft- 
ware developers, and system adminis- 
trators who want a common graphical 
user environment across multiple ven- 
dor platforms. According to John Son- 
tag, chief architect of HP-UX for 
Hewlett-Packard, “CDE development 
was driven by user and developer de- 
mand.” For end users, CDE presents 
an easy-to-use, intuitive environment 
offering the power of the Unix OS 
while hiding its complexities. For soft- 
ware developers, common services 
(such as the on-line help system) and a 
consistent set of industry-standard APIs 
across multiple hardware and software 
platforms make it easier to port to dif- 
ferent flavors of Unix. For information 
systems professionals and administra- 
tors, CDE reduces the overhead of sys- 
tem administration in a heterogeneous 
environment. 

CDE represents the first viable at- 
tempt by major Unix workstation man- 
ufacturers to provide a cross-platform 
windowing environment. The idea that 
CDE can gain Unix a significant foot- 
hold in a desktop market dominated by Apple and Microsoft is un- 
realistic. What it can do is prevent Windows NT from eating 
into the enterprise market currently dominated by Unix. 


Why CDE? 
What motivated this group of companies to join forces on a proj- 
ect requiring such enormous expense and engineering time? Most 


CDE represents the 
first viable attempt 
by major Unix 
workstation vendors 


to provide a cross- 
platform windowing 
environment 


likely, they were driven together out of 
fear—fear of software giant Microsoft's 
future encroachment into the workstation 
enterprise market with the forever-prom- 
ised, fully functional Windows NT. 

The enterprise computing market (hence- 
forth referred to as workstation) is one of 
the fastest growing portions of both the 
hardware and the software markets. Main- 
frame hardware and software sales are mi- 
grating to this market at an ever-accelerat- 
ing rate. And there’s more business here 
than you may think: Last year, IBM's main- 
frame software sales alone were roughly twice the gross sales 
of Microsoft. With such lucrative market potential, it is well 
worth the effort of Microsoft to try to capture a portion of this mar- 
ket, and it has already established a beachhead with NT. 

Microsoft has proven it can turn hardware into a commodity 
and pull profit margins into software sales. In the past, work- 
station hardware vendors protected high profit margins with 
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Unix vendors currently control the high-end server market, and Novell is well positioned at the workgroup level. NT 


NT advanced server core market 


wili enter the market at the departmental level, branching out toward the enterprise and divisional levels. 


high-performance CPUs, proprietary Unix 
environments, and associated software. 
The threat of a PC workstation running a 
common enterprise OS like Windows NT 
could shatter the workstation market—a 
market already fragmented by a myriad of 
Unix flavors and hardware platforms. 

According to a recent Summit Strate- 
gies report, Unix vendors have a three- 
year window in which to establish a de- 
fensive position in the high-end server 
market. (See the figure “Encroachment of 
Windows NT into the High-End Server 
Market.”) Some think that Unix OSes are 
better for application development because 
NT doesn’t yet provide the full capabilities 
of Unix. As Britt Johnston, database de- 
velopment manager at Progress Software, 
sees it, “A year or two from now, people 
may have NT on their system as their prin- 
cipal operating system, but for now, it is 
still Unix.” 

Unix currently controls the mission-crit- 
ical enterprise market. Unix is a true mul- 
titasking and multiuser OS, with over 25 
years of history. Many organizations base 
mission-critical business processes on Unix 
applications. System administrators are 
wary of turning these processes over to 
software that has not yet matured. Says 
Oran Thomas, chief developer of CDE at 
TriTeal, “Today Unix is the only viable 
operating system choice for mission-crit- 
ical applications in the client/server mar- 
ketplace. Although Windows NT has po- 
tential and may indeed be the future, it still 
needs to prove itself.” 

The problem with Unix is that the tech- 
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nical world was the driving force behind its 
evolution, resulting in shortcomings in the 
delivery of a common, easy-to-use inter- 
face. So as Windows NT takes aim at the 
most vulnerable aspect of Unix, worksta- 
tion vendors finally teamed up to deliver 
a common desktop that works on all their 
platforms. 

In March 1993, HP, Sun, IBM, and 
Novell announced the signing of a JDA 
(joint development agreement) to create a 
sample implementation of a CDE. They 
united existing technologies from partici- 
pating vendors into a homogeneous desk- 
top. The result is an application layer that 
contains a consistent set of APIs. CDE in- 
corporates the workspace manager and 
user interface of HP's VUE (Visual User 
Environment) with features from IBM's 
CUA (Common User Access) model, 
Sun's desktop productivity tools (mailer 
and calendar manager), and Novell's 
UnixWare Client components. The desktop 
bundles together the X11R5 server and 
windowing system, the OSF Motif wid- 
get set and window manager, and Sun's 
ToolTalk interapplication communica- 
tion layer. 

The JDA called for CDE to consist of 80 
percent existing technology and 20 per- 
cent new development and integration. An 
example of existing technology incorpo- 
rated into CDE is the user interface, the 
bulk of which came directly from HP- 
VUE, a product that has been shipping on 
workstations for over five years. An ex- 
ample of the development of new tech- 
nology for CDE is the integration of the 


various application components using the 
ToolTalk messaging system. Also, Sun's 
OpenLook MailTool and Calendar Man- 
ager required redevelopment under Mo- 
tif. By using existing technology, the JDA 
members targeted delivery of CDE at one 
year from the JDA. Now, two years later, 
the release of CDE is a reality. 


CDE: What It Is 

Like its parent HP-VUE and most other 
Unix desktop environments, CDE is large, 
with over 2 million lines of code con- 
suming 100 MB of disk space. It looks 
and feels much like HP-VUE, providing 
desktop management, session manage- 
ment, file management, application man- 
agement, productivity tools, and applica- 
tion development tools. CDE also makes 
extensive provisions for integrating appli- 
cations into the desktop. 

CDE's extended Motif window man- 
ager includes a toolbar and virtual work- 
spaces (see the screen shot). The toolbar, or 
front panel, holds icons for commonly ac- 
cessed functions or applications, such as 
the mailer, file manager, printer, and trash 
can. The front panel has slide-up menus 
(the equivalent of pull-down menus but in 
an upward direction), allowing quick ac- 
cess to application launch icons. The front 
panel is completely configurable by the 
user or system administrator. The icons in 
the front panel fully support drag-and-drop 
operations. 

À configurable number of virtual work- 
spaces lets you organize work on separate 
screens. Configurable workspaces elimi- 
nate the need to search the desktop for 
open applications when you are working in 
a multiwindowed environment. At the 
click of a button, you can switch between 
workspaces and resume all applications 
with window sizes and locations in the 
same position as when you left the work- 
space. 

From the CDE desktop, you can record 
the state of your session and resume that 
session at a later time. CDE stores informa- 
tion about each running application when 
you log out, including the applications 
contained in each workspace, their size and 
position on the screen, and whether they 
have been iconified. The system uses this in- 
formation when you log in again, restoring 
the session to its previous state. CDE also 
supports a home session, letting you return 
to the same initial state each time you log in. 

From the applications manager, you can 
group applications into toolboxes. These 
toolboxes form hierarchical groups of re- 
lated applications much like program 
groups in Microsoft Windows. A system 
administrator can set up these groupings 
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The CDE (Common Desktop Environment) looks and feels like HP-VUE, with its toolbar, pop-up menus, and virtual 
workspace manager. The Motif version of Sun's desktop productivity tools (mailer and calendar) is also shown. 


for all users, but you can configure addi- 
tional custom applications as well. CDE 
features several default toolboxes, includ- 
ing Desktop Tools for easy access to CDE 
clients, X Window System applications, 
and other Unix system functions. Third- 
party applications can create additional 
toolboxes upon installation. 

The file manager uses colorful icons to 
help users distinguish between data files, 
source code files, executables, images, and 
documents. Y ou can move frequently used 
files, such as third-party applications, from 
the file manager directly onto the desktop. 
where you can easily access them. 

A powerful feature of the CDE lies in its 
comprehensive Data Typing and Action 
Database functions. Data Typing refers to 
the ability to identify a file as belonging to 
a class. The Action Database provides a 
means whereby specific actions apply to a 
known data type. The method of identify- 
ing a file can be as simple as using a file 
extension (e.g., .doc or .txt for a text file, or 
.c or .h for a source file). examining the 
first few lines of data in the file for a cer- 
tain substring of characters, or running an 
OS command (such as the Unix £i1e com- 
mand). From the file manager, icon style 
identifies file association. Double-click- 
ing on an envelope icon always launches 
the mail program with the specified file 
loaded regardless of the file type or exen- 
sion. Data Typing and the Action Data- 
base are fully configurable, so you can 
customize your desktop for specific work 


ZOODM & BYTE JUNE 1995 


activities. CDE provides a number of pre- 
defined data types to simplify this process. 
You can select from preexisting icons, or 
you can create new icons with the provid- 
ed icon editor. 


Talking Tools 

CDE bundles rich communications tools. 
The MailTool lets you compose, view, and 
manage E-mail through a GUI. It supports 
file attachments and communications with 
other clients through the optional ToolTalk 
messaging system. With the Calendar 
Manager, you can schedule and view ap- 
pointments, create calendars, and send ap- 
pointments to others via the MailTool us- 
ing drag-and-drop. 

ToolTalk provides a high-level com- 
munications mechanism by which the dif- 
ferent CDE applications can pass complex 
messages. Upon initialization, each appli- 
cation that will participate in a session 
must register with ToolTalk. During reg- 
istration, the application indicates what 
type of messages it needs to receive. When 
another application sends a message, per- 
haps about a file to be deleted, ToolTalk 
notifies all applications that have regis- 
tered interest in file deletions. 

Any client developer can make public a 
ToolTalk message that the client sends or 
receives. [n this way, other clients may 
tightly interact with it. The clients defined 
by CDE (i.e., MailTool, calendar manag- 
er, and so forth) provide an initial set of 
public messages. Today, there is no de- 


fined repository for public CDE ToolTalk 
messages from ISVs (independent soft- 
ware vendors). 


Application Development and Integration 
CDE includes the tools needed by appli- 
cation developers to create CDE-compliant 
applications. This bundle includes the X, 
Motif, Help, Printing, and ToolTalk APIs. 
With CDE's application builder, develop- 
ers can construct their application's user 
interfaces interactively. The developer ma- 
nipulates Motif and CDE widgets graphi- 
cally to create the interface and then later 
fills in the application's functionality using 
the X toolkit's callback mechanism. This 
application builder is particularly useful 
for user interface prototyping but may be 
inadequate for full implementations of 
complex applications. 

[n addition, a windowing version of the 
Korn shell, dtksh, provides a mechanism 
for creating Unix shell scripts with GUIs. 
This lets you quickly write simple, easy-to- 
maintain shell scripts with sophisticated 
user interfaces. dtksh is simply the Korn 
shell with built-ins for all the X toolkit, 
Motif, and CDE functions. 

The CDE is a collection of different ap- 
plications that work together on a unified 
interface. For example, pushing a button on 
the front panel of the desktop may acti- 
vate a text editor so you can produce a 
document that you later drag from the file 
manager onto the printer icon or perhaps 
mail to another user. Although this sim- 
ple example uses four different applica- 
tions and two types of data exchange, to 
you it is a simple and intuitive sequence of 
actions. CDE provides developers and ad- 
ministrators varying levels of application 
integration within the desktop, depending 
on the overall goal of the integration. 

The first level of integration requires 
only that an application be installed under 
the Application Manager folder on the 
desktop. This allows launching of the ap- 
plication by double-clicking on the appli- 
cation's action or data file icons. For most 
applications, this level of CDE integration 
will not require code modifications—only 
slight modification of installation scripts 
and the creation of some new files. 

The second level of integration encom- 
passes the first-level integration but also re- 
quires that the application comply with 
the OSF/Motif 1.2 Style Guide and the 
CDE Certification Checklist, a document 
listing the requirements for CDE applica- 
ton-level certification. Second-level inte- 
gration includes the option to support non- 
English environments with the use of an 
internationalization programming guide. 

The highest level of integration includes 


the first two levels and additionally re- 
quires integration with the CDE desktop 
services, such as printing, drag-and-drop, 
and on-line help. Fully integrated appli- 
cations provide the transparent manipula- 
tion and access to applications expected 
in a desktop environment. Application in- 
tegration at this level is com- 
plex, requiring you to learn a 
new API for every service 
your application needs. Even 
the drag-and-drop function 
taken from OSF/Motif has a 
new API. Typically, the simpler things 
get for users, the more complicated they 
get for developers. 
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Put Up or Shut Up 

The marketplace will now get its chance to 
judge CDE on its promise to deliver the 
functionality and conformity of a universal 
Unix desktop. By the end of 1995, CDE 
will be available on SunOS 4.1.x, Sun So- 
laris 2.x, HP-UX 9.x and 10.x, IBM AIX 
3.2.5 and 4.1.x, SG1 IRIX 5.x, AT&T, 
SNI, and DEC OSF platforms, and Tek- 
tronix, Unisys, HP, and NCD X terminals. 
According to Hewlett-Packard’s John Son- 
tag, “Over the next 12 to 18 months, you 


zu Now PC users on a 
Unix network can 


TriTeal Corp. 
Carlsbad, CA 

(800) 755-8325 
fax: (619) 930-2081 


will see the emergence of CDE platforms, 
while in 1996 and 1997, you will see the 
release of native CDE applications. De- 
velopers will not produce versions specif- 
ically for CDE but will wait for their next 
development cycle." 

As with any new product, deficiencies 
exist in CDE 1.0. Some of 
these will be quickly evident, 
including limited support of 
standard formats in the help 
manager, meager function- 
ality provided by the text ed- 
itor, and lack of initial ISV integration and 
support. In addition, significant function- 
ality remains undefined by CDE 1.0: fax, 
Internet access, device management, sys- 
tem administration, videoconferencing, 
PC interoperability, and desktop client se- 
curity. Individual Unix workstation ven- 
dors will provide much of this function- 
ality in a proprietary manner, while 
motivated ISVs will deliver a more ho- 
mogeneous solution. At the very least, un- 
less there is some horrific problem in the 
shipping version of CDE, it will achieve its 
purpose to unify the Unix desktop. 

Now that CDE is a reality, the debate 
shifts to whether or not CDE delivers a 


truly common desktop across Unix plat- 
forms and whether or not the desktop func- 
tionality and APIs provided by CDE are 
superior to those of Windows NT. The 
core technology provided by CDE will 
stay substantially generic across the vari- 
ous vendors' CDE implementations. Ven- 
dors will make minor modifications to sup- 
port specific customer bases or proprietary 
software products. 

After that, you can throw out the word 
common. All Unix workstation hardware 
vendors will be bundling and integrat- 
ing differentiating technology into their 
desktops. A significant portion of this 
technology will be proprietary in nature. 
Vendors will do this to protect their per- 
centage of the workstation enterprise mar- 
ket. CDE defines a relatively limited set 
of desktop applications, leaving signifi- 
cant areas in which vendors can add val- 
ue and gain a competitive edge. Windows 
NT, on the other hand, will provide a sig- 
nificantly broader collection of desktop 
capabilities with a higher degree of inte- 
gration. 

By providing differentiating value 
added, the Unix workstation vendors may 
damage the validity of CDE as a unifying 


EMBLA is available now for just $99. 
Call one of the resellers listed 
below to order. For more 


| have a Windows-style, 
| ree Windows-fast & easy 
d] interface to Internet 
] and Unix email. 
Wi Just use EMBLA 
— and you'll see email 
ILE] couldn't be easier. 
| «It's Windows “drag 
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Feature 


desktop. Sound confusing? It is. The 
Unix workstation vendors spend millions 
of dollars developing a uniform desktop 
and Unix API specification, only to un- 
dermine the entire process by differenti- 
ating and providing proprietary capability. 

In reality, it makes perfect business 
sense. lf there were no differentiating ca- 
pabilities within the workstation market, 
the hardware would become a commodity, 
and the profit margins would disappear. 
Since none of the Unix workstation ven- 
dors have demonstrated an ability to be- 


come a software company, they must pro- 
tect the margins in their hardware. 

lt appears that the goals of COSE and 
CDE were twofold. The first considera- 
tion was to project an image of ultimate 
uniformity and harmony throughout the 
Unix workstation community so as to re- 
move any leverage Microsoft might have 
in the enterprise marketplace by claiming 
Unix to be fragmented and isolated. The 
second and maybe more overriding con- 
sideration was to find the minimal level 
of uniformity required to achieve this while 
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Add XRT widgets to your CDE/Motif 


==) easier than ever before. 

XRT/graph displays data in 
virtually any type of 2-D graph or 
4| chart. It has hundreds of features 
MI including time-axis, lightning-fast 

| updates, and a graph-builder tool. 

| XRT/3d displays 3-D data in 
| surface plots, bars and contour 
graphs. 

XRT/table is ideal for dis- 
playing and editing tabular informa- 


images, and even other widgets in cells. 
All XRT widgets are highly-inter- 


use the standard Xt/Motif API, so 


popular GUI builder tools. XRT 
widgets are available today for 
more than 15 UNIX/VMS archi- 
tectures and are coming soon for 
Microsoft Windows®, 

And there are never any run- 


distribute your applications to 
end users. 


FREE 30-DAY EVALUATION. 
.. (800)663-4723 — 


KL GR O UP 
(416) 594-1026 Fax (416) 594-1919 
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leaving room for the differentiation need- 
ed to protect profit margins. 


What the Enterprise Really Needs 

How will the true promise of CDE be re- 
alized by enterprise customers today? One 
avenue will be through software vendors 
whose main goal is to deliver a homoge- 
neous CDE implementation across the het- 
erogeneous Unix workstation marketplace. 
This implementation would stress com- 
monality in function, configuration, and 
installation. Rather than OS and hardware 
release schedules and proprietary tech- 
nology intended to protect hardware mar- 
gins, enterprise customer needs would de- 
fine its content. 

One company working in this direc- 
tion is TriTeal of Carlsbad, California, 
which claims that its TED (TriTeal En- 
terprise Desktop) will deliver a univer- 
sal, generic version of CDE throughout 
the Unix enterprise. TED even comes 
with bundled technology that adds value 
to basic CDE. This includes clients such 
as fax, videoconferencing, Internet ac- 
cess, and PC interoperability—all of 
which will be common across platforms. 
With TED, TriTeal has tried to produce a 
true common desktop environment—net- 
worked, multiuser, multitasking, and in- 
teroperable—that still leaves room for 
the enterprise software. 

It is unfortunate that the workstation 
vendors couldn’t have agreed on CDE 
years ago when there was still a possibili- 
ty that Unix could become a significant 
presence on the desktop. There is a possi- 
bility for limited success if enough appli- 
cation developers integrate their applica- 
tions into CDE. There are rewards for 
developers who port to CDE, namely, ful- 
ly integrated applications and uniform ser- 
vice applications on all supported plat- 
forms. The latter will let developers use 
fewer lines of code to extend applications. 
"CDE is a huge win for smaller worksta- 
tion vendors who can look like the bigger 
companies without incurring the high cost 
of GUI development," says Britt Johnston 
of Progress Software. 

The real winners could be the users, 
who would have a single desktop envi- 
ronment and consistent application inter- 
faces across workstation platforms. The 
idea is valid; unfortunately, the product 
may be too late. 


Doug Tamasanis is a BYTE senior techni- 
cal editor with B.S. and M.S. degrees in ra- 
diation physics and an M.S. degree in sys- 
tems engineering. You can reach him on the 
Internet at dtam@ bix.com or on BIX as 
"dtam. " 
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With its robust design, DLT easily meets the most stringent integra- 
tion requirements making it a popular choice among major automated 
tape library manufacturers. Using one of the most sophisticated error 
detection and correction codes in the industry, DLT ensures that 
you can retrieve what you write. S 

Considering all this, you're probably not surprised DLT is fast 
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To learn more about using DLT for faster backup, safer archiving, and 
higher-performance storage, call Quantum today at 1-800-624-5545. 
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ickle Makes Developers Smile 


TERRY R. COLEY 


S a scripting language, the 
Tool Command Language 
(Tcl, pronounced “tickle”) 


has hit a sweet spot in the applications 
programming community. Tcl and its 
common extensions offer a combina- 
tion of features—extensibility, easy 
embedding in C code, and simplified 
implementation of TCP/IP client/serv- 
er communications—that developers 
find hard to resist. At the script level, 
Tcl’s benefits extend to application 
users as well. Well-designed applica- 
üon-specific Tcl commands give users 
a flexible control language. 

An excellent example of a Tcl ex- 
tension is the popular Tk X Window 
System interface, which supplies a 
broad set of easy-to-manipulate script- 
driven graphical widgets. With Tk and 
Tcl's TCP/IP extensions, it's easy to 
write applications that take advantage 
of client/server architecture. Tcl-dri- 
ven programs also provide the oppor- 
tunity to create useful collections of 
scripts that implement common, high- 
er levels of functionality not consid- 
ered by the original programmer. Per- 
haps best of all, Tcl is free for down- 
loading (see the text box "Availability 
of Tcl and Tk" on page 200DM 18), 
and you can distribute your Tcl-based 
applications royalty free. 


A Taste of Tcl 

Tcl is a simple programming—or, more aptly, scripting—lan- 
guage. Like any true programming language, Tcl supports vari- 
ables and control structures. 

Everything is a string in a Tcl script. More precisely, the pars- 
er treats arguments to commands as strings, and it's up to indi- 
vidual commands to interpret these strings. For example, the set 
command takes two arguments: a variable name and a value. 
(See the listing "Loop.") The if command also takes two argu- 
ments—a conditional expression and a body—to optionally ex- 
ecute. To the Tcl parser, the two strings enclosed in braces— 


With Tk and Tcl’s TCP/IP 
extensions, it's easy to 
write applications that 
take advantage of 
client/server architecture 


[$a == “hello”} and {puts "a 
passed the test"j—-are simply 
strings. It is up to the underlying code 
implementing the i f command to 
make sense of the strings. 

The everything-is-a-string charac- 
teristic lets you pass snippets of Tcl 
code around via variables. The vari- 
able command in "Loop" contains the 
entire for loop, making it possible to 
manipulate it or pass it to another part of the Tcl script just like any 
other variable. In fact, you can use variables to build up sequences 
of executable Tcl commands. 

"Loop" executes the stored for command immediately by 
passing it to the Tcl eval command. The eval command takes a 
single argument and passes it recursively to the Tcl interpreter. 

So the Tcl syntax is simple. New lines or semicolons separate se- 
quences of commands and their arguments. Also, new lines con- 
tained within braces represent a single string, allowing control 


commands to easily execute arbitrarily long blocks of Tcl code. 
continued 
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Tcl Features 

A scripting language is ideal for orches- 
trating a sequence of events. Unix shell 
scripts, and even DOS batch files, are ex- 
amples of scripts that automate a sequence 
of events. 

Scripting languages, including Tcl, are 
typically interpreted and not compiled. Tcl 
has two additional characteristics that are 
responsible in large part for its incredible 
success as a multipurpose scripting lan- 
guage: embedability and extensibility. 

You can easily embed the power of the 
Tcl interpreter in your C/C++ applications 
because the interpreter is implemented as 
a C library. A single call to Tcl. Cre- 
ateInterp() creates an instance of a Tcl 
interpreter object. To use the interpreter, 
your application passes strings into the 
Tcl, Eval() function. For example, the 
tclsh program in the Tcl distribution sim- 
ply collects strings from the command line 
or input file and passes them to a Tcl in- 
terpreter. 

After you' ve embedded the Tcl inter- 
preter in your application, you will want to 


Tcl/Tk Hello Worid 


#1/usr/local/bin/wish -f 


button .hello -text “Hello, world" -command exit 


pack .hello 


extend it to implement functions specific to 
your application. The Tcl. Create com- 
mand function attaches a new Tcl com- 
mand, which you specify to compiled code 
and binary data that you implement. From 
then on, any time the Tcl interpreter en- 
counters your command, all the arguments 
will be parsed and sent as C character 
pointers to your C function. 

Because the application-specific com- 
mands become part of the Tcl language, 
all the work to create a truly powerful 


scripting language for 
the application has been 
done. Each time you 
write a new application 
using the Tcl inter- 
preter, that application 
gets variables, program 
control commands, and 
file I/O commands; in- 
deed, it gets the whole 
Tcl language with no effort. Once you 
learn to write scripts for one Tcl-based 
application, you are well on your way 
to being effective with any other Tcl- 
based application. 


Loop 


set b $a 


The Tk Toolkit 

Possibly the most widely used extension 
to Tcl is the Tk Toolkit, concurrently 
developed by Dr. John Ousterhout (Sun 
Microsystems) along with Tcl. The Tk 
Toolkit implements a broad set of 
graphical widgets that display on X 
servers. The key difference between Tk 
and other X widget sets is that you can 
create and manipulate each widget using 
Tcl commands. A program 
called wish reads inter- 
active input or lines from 
a script and passes them to 
an extended Tcl interpreter 
that implements the Tk 
Toolkit widget set. Using 
Tk, you can create X ap- 
plications using simple, interpreted 
scripts. The scripts do not require com- 
piling or linking, simply a text editor 
and the wish program. 

To get a sense of the advantages of Tk 
scripting, compare a simple "hello world" 
application implemented in Motif with one 
implemented in Tcl/Tk. The application 
displays a window with a text message 
and waits for the user to click a button to 
terminate the application. The listing “Mo- 
tif Hello World" contains the Motif script, 


} 
eval $command 


set a hello #sets variable a to hello 

#sets yarfable b to hello 

if [$a — "hello") (puts “a passed the test”} 

set command ‘{ 
for (set 1 0) ($1 <4) {incr i} {puts "1 = $17} 


and the listing “Tcl/Tk Hello World" con- 
tains the Tcl/Tk script. 

The first line in "Tcl/Tk Hello World” 
initiates the interpreter (wish) that will run 
the Tcl/Tk script. The second line creates 
a button widget, specifies its name (.hello), 
its text (Hello, world), and the callback 
command executed when you press the but- 
ton (exit). The final line places the button 
widget (.hello) in the top-level window 
managed by the wish program. 

Tcl/Tk and the wish interpreter pro- 
vide a tremendous simplification for 
building X applications, opening the 
world of creating X applications to a 
much broader audience. However, even if 
you are comfortable with Motif and 
C/C++ programming, you should consid- 
er some of the other advantages to coding 
with Tcl/Tk. (See the table “Tcl/Tk Fea- 
tures Summary" on page 200DM 14 fora 
summary of the pros and cons.) 

The normal development loop consists 
of editing source code, compiling and link- 
ing, and testing and debugging. You re- 
peat this process until the script functions 
correctly. The compile-link phase can be- 
come a significant time investment, espe- 
cially with large X applications. Because of 
the interpreted nature of Tcl/Tk-based ap- 
plications, you bypass the compile and 
link phases. 

For larger Tcl/Tk applications, pieces 
of the application can reside in totally sep- 
arate script files. In these cases, it is even 
possible to debug a new component while 


, Motif Hello World 


finclude <stdio.h> 

#include <Xll/Intrinsic.h> 
|. flinclude <Xm/Xm.h> 

#include <Xm/PushB.h> 


| void Quit(w, client_data, call data) 


Widget w; 
XtPointer client data, call data; 
i 


| fprintf(stderr, "It was nice knowing you.in"); 


| pr PA 

main(argc, argv) 

int argc; 

| char **argv; 

m XtAppContext app context; 
Widget topLevel, goodbye; 


| 
| 


| 


topLevel = XtVaAppInitialize( 


&app. context, 
“Xgoodbye”, 
NULL, 0, 
&argc, argv. 
NULL, 

NULL); 


goodbye = XtVaCreateManagedWidget ( 


“goodbye 


xmPushButtonWidgetClass, 


topLevel, 
NULL); 


XtAddCallback(goodbye, XmNactivateCallback, Quit, 0): 
XtRealizeWidget(taopLevel); 
XtAppMainLoop(app. context) ; 

] 


- = 2 u a uu 
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len was die st time 500:000 
people agreed on anything? 
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It’s called the Common Desktop Environment (CDE), and for UNIX* systems everywhere, it’s nothing 
short of revolutionary. By providing a single graphical interface across all UNIX platforms, CDE creates a 


Now Available for | 


HP, IBM, SGI, 
common ground for users of every kind — and ushers in a whole new era of corporate computing freedom. 


And now, with TriTeal Enterprise Desktop™ (TED), you can take the first steps into CDE. Starting 
with TriTeal’s Visual User Environment" (VUE 3.0), you'll enjoy the instant rewards of having one consistent, easy-to-use 
desktop. With an installed base that's more than half a million strong, VUE is not only a proven 
technology — it's also a core component of CDE. Which makes it easy to migrate from VUE 3.0 
to TED, a definitive CDE product. 

From login to logout, TED provides an intuitive, graphical display that lets you access 


Sun Å X- Terms. 


applications, data and network services without knowing a thing about UNIX systems. Best of all, 
it comes from TriTeal, widely recognized as the leader in CDE technology. 
In the heterogeneous world of UNIX itn one p À is giving everyone cause for 


nad TriTeal's Enterprise MP" 8 1-800-TRITEAL for about our 30-d 
evaluation program and une 
TriTeal Corporation TriTea! Enterprise Desktop and TED are trademarks of TriTaal Carp. UNIX isa 
EL rz Phone: (619) 930-2077 registered trademark jn the U.S. and other countries, Kcensed exclusively through 
di X/Open Co. Ltd. Visual Usor Environment and VUE are trademarks af Hewlett 
e-mail: info@triteal.com Packard. AN other trademarks are the property af their respectrve owners 


World Wide Web: http/www.Lriteal com/ 
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the main portion of the ap- 
plication is running. For 
example, suppose you are changing or de- 
bugging a new dialog box. The main ap- 
plication invokes the Tcl procedure re- 
sponsible for displaying the dialog box 
and returning a result to the main script. 


any machine with an executable 
version of the wish interpreter. 
. Chances are you won't have to do 
any additional work to port your 
application across Unix platforms 
(and now even Microsoft Win- 
dows), because wish has been 
ported to almost every Unix plat- 
form. This is a distinct advantage 
to software developers looking to 
support a wide variety of plat- 


ia forms. 


Some Disadvantages 
Creating X applications using 
4 Tcl/Tk has a few disadvantages 
__ when compared with development 
- in C/C++. Due to their interpre- 
tive nature, Tcl/Tk scripts are 
slower than compiled X applications. 
However, depending on the appli- 
cation, the speed difference may not be 
discernible. In fact, unless you are doing 
large amounts of string manipulation, you 
will find that Tcl/Tk-based applications 
and user interfaces perform as well as com- 


command for an application-specific wid- 
get. This solves the performance issue at 
the price of losing the automatic platform 
portability. 

Finally, excellent debuggers exist for 
working with C/C++ code. Such tools do 
not yet exist for Tcl-based code. For this 
reason, you should be cautious about de- 
veloping overly large applications in Tcl/Tk. 

Despite its disadvantages, Tcl/Tk is a 
powerful tool for rapid application and 
user interface development. Developers 
and users alike use Tcl/Tk to create func- 
tional Unix applications. One specific area 
in which Tci/Tk scripts are particularly 
useful is in Unix system administration. 


System Administration with Tcl 

Unix system administration is a broad top- 
ic involving many areas, such as network 
administration, user account administra- 
tion, security, policy enforcement, and 
process monitoring. The application de- 
scribed here is a Tcl-based toolkit called 
KIS (kernal information system), devel- 
oped for monitoring process information 


After testing the dialog box, you find that 
it returns an incorrect value or does not 
look the way you want it to. You edit the 
script containing the dialog box code. Now 
the main Tcl/Tk script must simply source 
the new script file and reinvoke the dia- 
log box using the new code. 

Tcl/Tk Windows applications run on 


piled code. 

Where performance has 
remained an issue, some 
developers have augment- 
ed the Tk widget set using 
new C/C++ code. The re- 
sult is a new wish inter- 
preter that understands the 


. ##t/usr/tocal/bin/kisd -f 


1 

2 

3. set 1 [kis list -create PPID STATUS USER COMMAND] 
4. set allProcesses [kís scan $1] 

5. set f [kis filter -create $1 (STATUS == "defunct"l] 
6. set defunctProcesses [kis filter $allProcesses $7] 
7. set defunctList [kis format $defunctProcesses] 


puts "The following processes are defunct:;" " 

10. set header [kis format -header $defunctProcesses] 

11. # strip TIMESTAMP from header p 
12. set header [lrange $header O [expr {llength $header]-2]] 
13. puts $header 


Ao CÓ 


. foreach process $defunctList { 

16, set pid [líndex $process 0J 

17, puts $process 

18, set ppid [lindex $process 1] 

19. while ($ppid != 1) ( 

set fZ [eval "kis filter -create $1 (PID*--$ppídj"] 
21. set parentProcess [kis filter $allProcesses $f2] 
e2, set parent [kis format SparentProcess] 

23. kis filter -delete $f2 


pa 
e 


25. if (Cilength $parent] > 0} f 


| 26, set parentInfo [lindex $parent 0] 

M^ 2A set ppid [lindex $parentInfo 1] 
28. puts " —-»$parentInfo" 

|| A20. } else { 

| 30, set ppid 1 " 
ut } 

| 32. } 
33a | 
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Finding Defunct Processes 


Here, line 3 defines the KIS list of items to extract 
(PID is implicitly always the first item of the list). The 
search for defunct processes is done at the expense of 
a single kernel scan done in line 4. In line 6, the script 
performs a filtering operation of the kernel snapshot 
(stored in a KIS scan referred to by Tcl variable 
al]Processes) to create a secondary KIS scan 
containing only the defunct processes. Every KIS scan 
of the kernel has an associated header with two 
pieces of information: a time stamp showing the 
collection time of the information and an ordered list 
of the attributes collected for each process. Lines 
10—13 serve to ignore the time stamp information and 
output a simple header. 


Line 15 begins a loop over each defunct process, The 
body of the loop first outputs information on the 


process. The loop in line 19 begins a traversal of the 
process's parentage, terminating at PID 1. The 
initial condition for the loop (line 18) stores the 
parent of the defunct process in ppid. The script 
constructs a temporary filter for each iteration (line — 
20) that locates the process for which PID == $ppid in 
the original, complete KIS scan. Parent information 
is output at line 28. The parent list will always 
contain one element (which is itself a list of PID 
PPID STATUS USER COMMAND for the parent) 
unless the parent died during the original kernel scan. 
The if statement in line 25 handles this contingency 
and will terminate the loop if a parent is not found 
(line 30). 
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on networks of Unix computers. 
Suppose you are the system adminis- 
trator fôr a multivendor network of com- 
puters used as compute servers. The servers 
are used to run extended simulations or 
to perform CPU-intensive database opera- 
tions. A defined policy exists regarding how 
many CPU resources each individual user 
and each group collectively may use. Your 
job is to monitor and enforce that policy. 
To accomplish this, you will need tools 
for managing Unix processes. You have 
several options to accomplish this job. You 
might try writing your own Unix shell 
scripts, writing your own C programs, or 
using commercial system management 
software. Each route has its own disad- 
vantages: Process information may not be 
available from the Unix shell on various 
platforms; a C language approach is com- 
plicated and vendor specific; and many 
commercial systems are large and expen- 
sive and do more than you need. The com- 
bination of Tcl/Tk and KIS may provide 
the customizable solution you need. 
Much like programming X applications, 
Unix kernel programming is a complex 
task further complicated by differences 
among the many Unix vendors. Taking 
advantage of the capabilities of Tcl/Tk, 
KIS solves this problem by making Unix 
kernel data on multiple Unix platforms 
available to Tcl scripts. Two listings of 
Tcl/Tk scripts demonstrate how easily you 
can develop kernel-level system monitor- 
ing with KIS. The first deals with finding 
defunct processes, and the second deter- 
mines the number of processes per user. 


Case 1: Finding Defunct Processes 
Defunct processes are processes that have 
terminated but the parent process has not 
yet executed the Unix wait) or related 
system call for that child. This is usually an 
abnormal condition. Too many defunct 
processes can clutter the kernel, needless- 
ly consuming process slots. lt is useful to 
be able to identify defunct processes and 
look at their parentage quickly. When ap- 
propriate, issuing a kill on the parent will 
often free the process slots of the defunct 
process as well as the parent. 

The KIS script "Finding Defunct 
Processes" displays the process ID, par- 
ent process ID, current state, ownership, 
and command string used to execute each 
defunct process. Additionally, the script 
displays the defunct process's parent tree 
up to PID — 1 (the init process). Using 
this information, system administrators 
can kill selected parent processes. This 
script can also function as the starting point 
for creating a script to automatically clean 
the system on a regular basis. 

continued 
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Case 2: Processes Per User 

“Finding Processes Per User" uses the 
Tcl/TK/KIS tools to determine how many 
processes belong to each user or a particu- 
lar user ona specific host. This 45-line script 
lets a system administrator specify a host 
and also a particular user, if desired. For ex- 


ample, if you would like to know how many 
processes belong to user! on host2, you 
could type nproc -uuserl -mhost?2. 

In the script, lines 2-25 process the com- 
mand-line arguments, while lines 27—45 
perform all the work. Two important new 
ideas appear in this script: a KIS sort filter 


and the tcp command for network com- 
munication. The tcp command establish- 
es aconnection to a KIS daemon that acts 
as a proxy to collect the desired infor- 
mation on the remote host. From your 
point of view, the only new wrinkle is 
that you must prefix all KIS commands 


Availability of Tel and Tk 


Although Tc! grew up in a Unix environment, three different Microsoft Windows ports are available, one at ftp://ftp.ms.uky 
.edu/pub/tk-win and another from a group in Japan at ftp://ftp.sra.co.jp/pub/lang/tc! (look for files named tkwtne*). The 
third port, for Windows NT, is available at ftp://mm-ftp.cs:berkeley.edu/pub/multimedia/winnt/tknt36r3. 


Tel/Tk on the Internet 
You can download the Tci/Tk 


distribution from 
ftp://ftp.cs.berkeley.edu/ 
ucb/tcl 


The Extended Tcl interpreter 
features many more Unix sys- 
tem-level access commands. It 


is available at 
ftp://ftp;aud,alcate! 
.com/tcl 
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remanufactured label. 


FAQ (Frequently Asked Questions) 
http: //www.cfis.ahio- 
state.edu/hypertext/faq/ 
usenet/tcl-faq/top.html. 


John Qusterhout's Home Page 
http://playground.Sun.COM: 
80/-auster 


Wade Holst URL 
A particularly useful collection of 
Tcl/Tk starting points is avail- 


able at 
http: //web.cs.ualberta.ca/ 
~wade/Auto/Tcl .html 


casa 


On-line Manual Pages (Tcl language and 
C language API) | 
http: //www.Ssco.com/IXI/of 
_interest/tcl/tcl_man 
html 
http: //www.sco.com/IXI/of 
.interest/tcl/tk man 
htm] 
http://www.sco.com/IXI/of 
.Interest/tcl/tclAPI man 
htm) 
p t//Wwww.sca.com/IXI/of 
nterest/tcl/tkAPI man 
html ' 
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Td and the Tk Toolkit Book 

John Ousterhout's book, Tc/ 
and the Tk Toolkit (Addison- 
Wesley, 1994, ISBN 0-201- 
63337-X), is available at many 
bookstores. You can also re- 
quest a copy by sending E-mail 
to info@pgrams.com. 
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environment-or are planning to make the change 
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Unix World's Open Computing. 
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manage, program and resell interoperable 
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i1 /usr/local/bin/ptclsh -f 
set oneUser 0 
set host localhost 


set arg [lindex S$argv $i] 

case $arg ( 

-m { 

incr i 

10. set host [lindex $argv $i] 
} 


* 
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12. -u Í 
13. incr 1 


| 14. set userFilter "USER == \“[lindex $argv $i1]V"" 


for {set 1 0) ($i € $argci [incr i} | 


. Finding Processes Per User 


| Lines 2-25 process the command line. The tcp on line 27 establishes | 


a connection to a KIS daemon that acts as a proxy to collect the 
desired information on the remote host. All KIS commands are 


prefixed with $c send, indicating to send the command to be executed | 


Line 28 creates a KIS list, indicating that for each process you need 
only the USER (process ownership) attribute. Line 29 creates a KIS 


sort filter, resulting in the return of sorted information by USER. 


processes or only those processes belonging to a specified user. 


| According to the command-line input, the script requests either all 
| 


Line 32 shows the simultaneous use of a KIS filter and a KIS sort filter 
to extract selected items and sort them. In this case, the sort by USER 


is trivial because the selection filter specifies one user. Each KIS sort 
filter adds an extra nesting level to the output of the kis format 
command (line 35). The script employs the sort even in the one-user 


in the KIS proxy process on the remote host. 
| 


case so that the same loop structure (lines 39-44) handles the output 
list ($0). The extra nesting of the results groups processes with equal — | 


values of the sort filter. The foreach loop handles each unique value 
of USER and then simply counts the items in the subsidiary list. 


15. set oneUser 1 
T NS } 
17. default | 
18. puts "Usage: $argv0 -options" 
| 19. puts "Options:" 
20. puts "-m (machine - specify host)" | 
ali puts "-u (user - specify one user)" 
| 22. exit 1 
23. l 
24. ) 
25. ] | 
25. 


27. set c [tcp connect $host [kisPort]] 
28. set 1 [$c send kis list -create USER] 
29. set sort [$c send kis filter -create -sort $1 (USERIJ 


30. if $oneUser | 


gi set f [$c send kis filter -create $1 $userFilter] 
32. set s ($c send kis scan 51 $f $sort] 


different hosts is 
one of the most 
powerful exten- 
sions added to 


SA A | set s [$c send ki $1 $sort] } MUT 
. else set s Cc sen 5 scan sor | : . 

35. set o [$c send kis format $s] tension j / 
36. IP connections to 
37. set formStr “%15s %4d” implement inter- 
38. set totPID 0 | + nti 

39, foreach userData $0 | dm lication com 


40. set userNproc [llength $userData] 


| 44. incr totPID $userNproc 


munication be- 
tween Tcl-based 


42. set userName [lindex [lindex $userData 0] 1) : " 
43. puts [format SformStr $userName $userNproc] clients and -— 
44 ers. Typical of 


45. if I$oneUser [puts [format $formStr "Total:" $totPID]) 


| Tcl-based codes, 


with $c send to indicate that the command 
is to be sent to and executed in the KIS 
proxy process on the remote host. 

Suppose you are interested in learning 
only about particular processes belonging 
to a user—for example, processes that are 
demanding more than a threshold of CPU 
resources? One way to modify "Finding 
Processes Per User" to collect only the im- 
portant processes would be to create an 
additional KIS filter. A filter like “CPU > 
60 && delta (CPU)/ delta (TIMESTAMP) 
> 10%)” will select only those processes 
with more than 60 CPU seconds and which 
occupied more than 10 percent of the CPU 
time between successive scans. The KIS 
delta() operator allows examination and 
filtering based on changes between suc- 
cessive KIS scan calls. To implement the 
above filter meaningfully requires an ini- 
tial scan, followed by a pause, followed 
by another scan. 


Tel and Networking 
The ability to communicate between Tcl- 
based applications running on the same or 
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boils down the 
complexities of TCP/IP sockets program- 
ming to a few useful Tcl options. The net- 
working Tcl commands tcp connect and 
$c send give you all you need to develop 
useful client/server Tcl-based scripts. 

The tcp connect command requires a 
host name and a port number to make 
a connection. (In the listing “Finding 
Processes Per User,” the ki sPort command 
supplies the locally configured port set up 
by the system administrator used for KIS 
proxy daemons.) When the script specifies 
the KIS port for aconnection request, Unix 
(through inetd) takes care of starting up a 
KIS proxy daemon on the remote (or 
local) host. The proxy daemon be- 
comes an information server, and the re- 
questing application becomes the client. 

After the code implementing the tcp 
connect command establishes a TCP/IP 
connection, it creates a new command in 
the Tcl interpreter of the client. The name 
of the new command is returned as the 
string result of the tcp connect command 
and is usually captured in a variable in the 
client application's interpreter. 


The saved result of the tcp connect com- 
mand is used by the client application for 
further reference to the newly created con- 
nection. Assuming you store the created 
connection command in the interpreter vari- 
able c, invoking this command with the 
send option ($c send . . .)results in the re- 
maining arguments on the command line 
being sent to the server as an executable 
command in the server's interpreter. 

In "Finding Processes Per User,” all the 
KIS commands were executed in the KIS 
proxy server via $c send. In fact, the client 
code does not need the kis command built 
into its interpreter at all, but it does need 
the tcp command. 


Future of Tcl 
Every once in a while, an innovation 
comes along that changes the way a large 
number of people build software. Tcl cer- 
tainly falls into this category. The Tcl/Tk 
combination provides an amazingly pro- 
ductive way to create X applications. Best 
of all, Tcl/Tk and many extensions are dis- 
tributed free with copyrights that allow 
unrestricted, royalty-free commercial use. 
Just as Tk makes building X applica- 
tions far more productive than using the 
X Windows C language interface, KIS lets 
system administrators build complicated, 
networked Unix process management ap- 
plications with a fraction of the effort re- 
quired to learn Unix kernel interface pro- 
gramming. M 


Terry R. Coley is the president of Parallelo- 
grams, where he focuses on managing soft- 
ware design. He holds a Ph.D. degree in 
computational chemistry. You can reach him 
on the Internet at pgrams(? netcom.com. or 
on BIX c/o "editors." 
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WE BUILD RAID ONE DRIVE AT A TIME 


Start with a single £ Add additional Expand to desktop or desk- Preserve 100% of your 
desktop mass storage unit interlocking units Side RAID when you are investment as your needs 
-- from 500MB to 4.2GB. to build a Lynx Stak. ready-- by adding a built-in evolve to hundreds of giga- 
wax Tower RAID subsystem. bytes of rackmounted 
RAID mass storage in a 
LwaxRack. 


Artecon's new LynxRAID™ enables you to 
upgrade from desktop mass storage to desk- 
side or rackmounted RAID with 10096 invest- 
ment protection. With LwWxRAID, you can 
incrementally Srow into RAID by utilizing your 
existing Lynx desktop units and expanding 
your system às your needs grow. 


Every Lumx subsystem features options such 
as true hot-plug drive modules from 500MB to 
4.9GB, individual front removable power sup- 
plies and LCD/keypads. 5 units can be 
stacked for desktop RAID or racked into a high- 
ty modular RAID system for maximum reliability 
and redundancy on SPARC®, HP, SGI, RS6000, 
Mac or PC platforms. 


At the heart of each LymxRAID configuration 
is à fault-tolerant, RISC-based RAID controller 
subsystem, which occupies a mere 5.25” of 
vertical rack space and can support either one 
or two independent or dual loadsharing RAID 
controllers. Each controller is available with up 
to 39MB built-in cache, supports RAID levels 
0, 3and 5 and fast-narrow, fast-wide and fast- 
wide differential host interfaces. 


The LCD panel and keypad give access to RAID 
status display and configuration. A battery- 
backed alarm panel provides both audible and 
LED alarm indication of potential voltage, cur- 
rent, temperature or controller failure. 


Enterprising solutions for your enterprise.™ 


v.d t som 


.. PO Box 9000, Carlsbad, CA 92018-9000 
(6189)931-5500 FAX (619) 831-5527 
email: sales @ artecon.com 
A Member of the Nordic Group of Companies 


WITH 100% INVESTMENT PROTECTION. 


In addition, each controller is equipped with 
two front removable loadsharing power sup- 
plies and removable fans for maximum fault 
tolerance. LymxRAID Towers can support up 
to 99GB of RAID storage each. Single con- 
troller RAID rack configurations offer up 
to 100GB in a 40° rack, while dual controller 
systems can expand to 900GB in the same 
footprint. 


So when you think about RAID, think about 
protecting your investment with a solution that 
grows with you. Call Artecon today for infor- 


mation on RAID configurations. 


1-800-USA-ARTE 


1-800-872-2783 


Artecon, Canada, (416) 487-7701 4 Artecon, Japan 81-3-3280-1210 a Artecon, France 33-1-69-1818-50 
Artecon and the Artecon logo are registered trademarks of Artecon. Inc. All other trademarks are proprietary to their respectiva manufacturers. 


Circle 409 on inquiry Card. 


UNIX FOR THE MAC 

Machten 4.0 ($695) brings Fed- 
eral Information Processing Stan- 
dard 151-2 Posix-compliant Unix 
to Macintosh and Power Macin- 
tosh platforms. The package pro- 
vides preemptive multitasking 
and a full-featured high-perfor- 
mance TCP/IP protocol stack 
with Internet application proto- 
cols that support file transfer, vir- 
tual terminals, and E-mail. Also 
included are Internet tools (do- 
main name service and Internet 
control message protocols), ser- 
ial (compressed SLIP and PPP) 
and Unix (rsh and rexec) com- 
munication support, industry- 
standard client/server NFS file 
sharing, a full suite of Unix soft- 
ware development tools with C 
and C++, and a complete imple- 
mentation of X11R5. 

Contact: Tenon Intersystems, 
Santa Barbara, CA, 

(805) 963-6983. 
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UNIXWARE 2.0 

UnixWare 2.0 ($99) is a full-fea- 
tured Unix OS for Intel x86- 
based platforms. Its highlights 
include SMP (symmetric multi- 
processing) support that lets soft- 
ware take advantage of comput- 
ers with multiple processors. 
Improved NetWare integration 
provides single log-on access to 
databases running on a Unix 
server through a NetWare LAN. 
Additional features include 32- 
bit processing with a fully mul- 
tithreaded kernel and preemptive 
multitasking, asynchronous I/O, 
user-level threaded APIs, and dy- 
namically loadable modules. 
Contact: Novell, Summit, NJ, 
(408) 434-2300. 
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UNIX-TO-PC CONNECTIVITY 


This user environment for dis- 
tributed computing systems pro- 
vides transparent access to Unix 
facilities and applications from 
Unix and PC desktop systems. 


What's 


Ne 


Eye2eye ($595) provides Motif 
1.2 run-time libraries with Mo- 
tif/CDE or Microsoft Windows 
3.1 style, appearance, and be- 
havior; interoperability with the 
Windows control panel; and au- 
tomatic conversion of Motif and 
Windows clipboard formats. 
Contact: IXI Corp., Santa 
Cruz, CA, (408) 429-4500. 
Circle 1257 on Inquiry Card. 


INCLUSIVE INTERNET SERVER 


The Netra Internet server comes 
with a complete suite of soft- 
ware, including configuration 
utilities, security software, an 
E-mail gateway, and file-trans- 
fer capabilities. Netra provides 
direct desktop Internet connec- 
tions for PC, Mac, and Unix 
workstation users on LANs. The 
server supports Mosaic as well 
as other network browsing tools. 
A base configuration includes 
16 MB of RAM and 535 MB 
of hard disk storage ($6149), 
and an upper-level system pro- 
vides 32 MB of RAM and a 
1.05-GB hard drive ($8499) and 
can be expanded to four pro- 
CeSSOrS. 

Contact: Sun Microsystems, 
Mountain View, CA, 

(800) 821-4643 or 

(214) 386-8415. 
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UNIX HSM 


Metior HSM software provides 
distributed hierarchical storage 
management for Unix. Metior 
software can drive 12 tapes si- 
multaneously in MediaLogic 
ADL's (Boulder, CO) SLA- 
8max (1.23-TB maximum stor- 
age) and SLA-4max (960-GB 
maximum storage) libraries 
or seven drives in the SLA-D 
(multiterabyte storage). The sys- 
tem is available on SunOS, 
Solaris, SGI, HP-IX, and SCO 
Unix platforms. There is also 
client support for NFS-mount- 
able environments, including 
NetWare, OS/2, Macintosh, 


m 
EL Tua. 


Win 


SPARCard 5 
add-in board (from 
$3495) provides a complete 


THE 


microSPARC environment designed to 

fit on a PC. Features include microSPARC ll pro- 

cessor support, improved AT Bus throughput, expanded 
memory capability, and modular processor upgrade design. 
The three-board modular set fits into two ISA/EISA slots. Op- 
tions include 70-, 85-, or 95-MHz processors; 500-MB or 1- 
GB hard drives; and up to 128 MB of RAM. All boards in- 
clude standard Unix workstation V/O ports and the Solaris 
OS. Special software designed by Opus lets the PC monitor, 
mouse, keyboard, and floppy drive support both Unix and PC 
environments. A single keystroke or mouse-click switches 
between DOS and Unix environments and enables file trans- 


fers between environments. 


Contact: Opus Systems, Santa Clara, CA, (408) 562-9340. 
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and VMS. An 8mm base unit 
with three drives and 28 car- 
tridges ($17,595) provides stor- 
age of 392 GB of compressed 
data and 196 GB of uncom- 
pressed data. 

Contact: Automated Network 
Technologies, Englewood, CO, 
(203) 235-0035. 
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VOICE/DATA/FAX 
CONCENTRATOR 


A concentrator from MultiTech 
Systems can simultaneously 
handle voice, data, and fax. The 
single-channel MMV 101 ($1299) 
bridges LAN, PBX, fax, and 
E-mail over a single telecom- 
munications line. Communica- 
tions lines can be analog, ISDN, 
Switched 56, fractions T1, or any 
DSU-based service operating at 
up to 128 Kbps. The MMV 101 
handles up to 128 Kbps syn- 
chronous or 115 Kbps asyn- 
chronous data transfer rates. 
The voice/fax interface can be to 
a PBX system, key system, or 
telephone using a standard FXO 
or FXS interface. 

Contact: MultiTech Systems, 
Mounds View, CA, 

(908) 542-6121. 

Circle 1261 on Inquiry Card. 
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SCHEDULING ON UNIX 

Lucas has ported Artemis Sched- 
uler Publisher 4.2 ($1995) to the 
Unix platform. Available in 
eight languages, it provides en- 
terprise-wide project manage- 
ment and cross-platform func- 
tionality and can merge, link, or 
exchange data across Unix, Win- 
dows, and Macintosh platforms. 
In addition, Artemis Scheduler 
Publisher can break down pro- 
jects into smaller portions and 
then link them up to a master 
plan. It lets managers determine 
the length of a task based on re- 
quired effort and available re- 
sources, and perform updated 
data transfer with off-the-shelf 
project management systems or 
databases. 

Contact: Lucas, Fairfax, VA, 
(703) 734-1052. 
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MULTIPLE LAN ROUTERS 

NetBlazer LS ISDN ($1399) 
and NI2B ($1660) routers are ca- 
pable of simultaneouly routing 
TCP/IP and AppleTalk commu- 
nications, as well as Ethernet, to 
LocalTalk traffic. The routers 
also support ARA 2.0, frame 
relay, and interface balancing. 
Both include seven levels of 
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EXTRA UNIX 


security, consisting of ID/pass- 
word, callback, DES-based 
cryptographic handshake, fil- 
tering, Kerberos, SecurID, and 
PAP/CHAP. Both also support 
SNMP MIB II and enterprise 
MIB. Special ISDN (and syn- 
cronous communication) fea- 
lures include 4-to-1 compres- 
sion using the STAC algorithm, 
SESS, and DMS 100 switch 
support as well as adherence to 
ISDN 1 and B channel proto- 
col PPP. 

Contact: Telebit Corp., 
Chelmsford, MA, 

(508) 441-218]. 
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FILE-SHADOWING SOFTWARE 
An on-line backup system takes 
periodic snapshots of a SPARC 
workstation’s file system, letting 
users retrieve previous versions 
of a file with a single mouse- 
click. ZShadow ($695 desktop, 
$1195 server) stores the watch- 
point of a Unix file system in a 
special save area on a system's 
hard drive. Typically, a 100-MB 
disk partition is sufficient for the 
average system. Shadowing oc- 
curs in the background without 
any user intervention. Because 
snapshots record only incremen- 
tal effects. saving typically takes 
just a few seconds. 

Contact: Zzyzx, San Diego, CA, 
(619) 292-7400. 
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DISK DECLASSIFICATION 
SOFTWARE 


UniShred Pro ($829 per work- 
station) provides U.S. Govern- 
ment-approved declassification 
of confidential materials from 
Unix workstation disks. Uni- 
Shred overwrites all device-ad- 
dressable sectors using direct 
SCSI commands. All Unix boot 
files, super blocks, swap space, 
file system partitions, and alter- 
nate cylinders are overwritten. 
The product is available for the 
Hewlett-Packard 9000 series 
with HP-UX 9.x, IBM RS/6000 
with AIX 3.x, and Sun Mi- 
crosystems' SPARC with SunOS 
or Solaris 2.x. 

Contact: Los Altos Technolo- 
gies, Los Altos, CA, 

(415) 988-4848. 

Circle 1264 on Inquiry Card. 
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ENTERPRISE SNMP CSU/DSU 
FOR 64 KB AND 56 KB 


The 6406-S CSU/DSU lets you 
see your entire network from a 
host site. Each unit features an 
embedded MIB II agent that 
monitors and maintains perfor- 
mance parameters and provides 
access to testing and loopbacks. 
The ATL 6406-S provides real- 
time SNMP alarm messages, al- 
lowing full access and control of 
an enterprise network in a low- 
cost 64-KB or 56-KB CSU/ 
DSU. The unit offers DDS 
speeds with either a lOBase-T 
or an AUI Ethernet interface 
($1395) or a serial interface 
($1195). 

Contact: American Technology 
Labs, Ijamsville, MD, 

(301) 695-1547. 
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UNIX VIRUS DETECTION 

Now you can request virus scans 
for Windows- and DOS-based 
workstations on Unix networks. 
Sophos has ported its Sweep 
scanner (£495 for 25 users, £895 
for unlimited users) to Unix, 
adding to the NetWare, Win- 
dows NT, OS/2, and Open VMS 
platforms now supported. Users 
run the Intercheck client that 
sends virus checking requests to 
Sweep on the main server. 
Sweep runs in a "SoftPC" PC 
emulation mode, feeding re- 
quests back to the workstation. 
This lets Sweep run on Banyan 
Vines and Artisoft LANtastic 
networks. 

Contact: Sophos, Oxfordshire, 
England, +44-1235-559933. 
Circie 1266 on Inquiry Card. 


SPARC 20 CLONES 


Integrix offers two SparcStation 
20-compatible workstations. 
Both have 100-MHz quad Hy- 
perSparc processors from Ross 
Technology and a newly de- 
signed chassis that supports up 
to two internal hard drives, one 
floppy drive, and an internal 
CD-ROM drive. A complete 
SWS20 system based on the 
100-MHz HyperSparc CPU, 32 
MB of memory, a 1-GB hard 
disk, and a 17-inch color moni- 
tor lists at $10,495. The SWS20 
features an integrated 24-bit SX 
graphics card with 8-bit over- 
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lay; the addition 4 MB or more 
of video memory activates the 
32-bit SX graphics. The SWS- 
20E features an ISDN interface 
for high-speed data transfer and 
lists at $9995. 

Contact: Integrix, Newbury 
Park, CA, (800) 300-8288 

or (805) 375-1055. 
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XLIR6 PC X SERVER FOR NT 

Exceed 4 for Windows NT 
($545) provides X11R6-compli- 
ant PC X Window System-serv- 
er capabilities, letting Windows 
NT users on Intel, Alpha, and 
MIPS platforms access Unix, 
VMS, and other X-based com- 
puters and applications. Exceed 4 
includes a scripting language 
(Exceed Basic) and dial-up ca- 
pability for remote access to 
Unix- and X-based applications 
over standard telephone lines. 
Also included is password pro- 
tection of X-server configuration 
settings and remote configura- 
tion administration, enabling au- 
tomatic configuration and in- 
stallation of Exceed on multiple 
PC desktops. Using the Tek- 
tronix Seria] Xpress Protocol 


HAND-HELD DIGITAL CABLE METER 


(SXP), Exceed provides remote 
file transfer and printing of Unix 
files on home-based PCs and 
printers. 

Contact: Hummingbird Com- 
munications, Markham, 
Ontario, Canada, 

(905) 470-1203. 
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WIDGETS FOR QNX 

The KL Group has ported its 
XRT/3d ($2495), XRT/graph 
($1995), and XRT/table ($1495) 
widgets to the QNX real-time 
Operating system. XRT/graph is 
a powerful 2-D graphing wid- 
get that aids in creating bar 
charts; x,y plots; pie charts; area 
graphs; financial graphs; and 
logarithmic scientific charts. 
XRT/3d is a sophisticated 3-D 
surface, bar, and contour graph- 
ing widget for X Window Sys- 
tem applications developers. 
XRT/table lets developers and 
end users display and manipu- 
late tabular data in OSF/Motif 
applications. 

Contact: The KL Group, 
Toronto, Canada, 

(416) 594-1026. 
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A hand-held tool designed to test installed Category 5, ISO, 
and IEC LAN cabling to 100 MHz is available. The DSP-100 
($3795) uses DSP (digital signal processor) technology to 
provide extremely high accuracy {+2dB), faster test speed 


than analog devices, and fault identi- 
fication with location of cross-talk 


faults. The DSP-100 per- 
forms a one-hutton 
pass/fail autotest in less 
than 5 seconds for NEXT 
(near-end cross talk] 
and other parameters in 
installed Category 5 ca- 


bling. The DSP-100 can detect — 
the location of faults, including ' 
NEXT problems caused by defective 
components or poor workmanship. 
Using TDX (Time Domain Crosstalk 
Technology), the DSP-100 can pinpoint 
these or other NEXT faults with a 
graphical representation showing the 
amount of, and distance to, à cross- 
talk fault. The DSP-100 stores over 


500 autotest results for downloading to a PC or printer with 
the provided DSP-Link software. The unit comes with a 
rechargeable nickel-cadmium battery. 


Contact: Fluke, Everett, WA, (206) 356-5500. 


Circle 1267 on inquiry Card. 


the 


2in 


rewritable 
optical disk 


(1 CD-ROM, . 
and dr 


FEÉRI, 9.» 


ESTO 
Lael E 
ihe rM ei 


the NEW standard 
of multimedia 


storage. 


you're thinking about buying a backup storage device, think twice. PowerDrive2 gives you both a rewritable: o cal 
and CD-ROM in one drive. It even reads and writes like a hard drive. If you're thinking CD-ROM. capabil ititi 


p think 2X. And 4X. PowerDrive? reads both existing and emerging titles. If you're thinking compatibility optic | 
PowerDrive? gives you LWO of those as well. Its internal or external drive easily connects to any PC. M. e 


)werDrive from Panasonic. It will change the way you look at multimedia storage, forever. For more information on the ney 
inasonic PowerDrive?, call 1-800-742-8086, and ask for ext. PD. 
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Local Air Networks 


WaveLAN wireless LANs offer robust range, throughput, and roaming 


REX BALDAZO 


Ithough slower than wire-based 
A networks, wireless LANs solve 

several knotty problems: cabling 
restrictions, frequent reorganizations, and 
most recently, networking of highly mobile 
employees. Current wireless LANs solve 
this last problem with PCMCIA PC Card 
adapters and roaming-enabled access 
points—two technologies that take good 


advantage of the growing corporate use of 


portable computers. 

Equipped with PC Card wireless 
LAN adapters, notebook-toting work- 
ers, for example, can set up ad hoc 
peer-to-peer networks at meetings or 
off-site locations and work collabo- 
ratively over the air waves. Through | 
radio-equipped access points with | 
roaming capability, the same group 
(or groups) can also stay tied into the 
office LAN for file and print services 
and move seamlessly from access | 
point to access point without concern | 
of losing that all-important network | 
connection (see the text box “On the 
Roam" on page 206). 

We tested two wireless LAN systems 
with roaming-enabled Ethernet access 
points, from AT&T and Digital Equip- 
ment. Both are based on AT&T Wave- 
LAN technology, provide similar perfor- 
mance, and are interoperable. They are not 
easy to set up, and bandwidth is still lim- 
ited (2-Mbps, raw data rate), but for many 
applications, you won't notice the lower 
throughput. You may not even mind the 
higher price (about $900 per station, de- 
pending on size and configuration), if you 
can take advantage of the benefits of wire- 
less networking as it was meant to be. 


Old Champ 

WaveLAN is the oldest wireless LAN 
technology that works in an unlicensed 
radio band yet still provides more range 
and throughput than its more recent com- 
petitors. WaveLAN technology uses a 
direct-sequence spread spectrum radio 
operating at 915 MHz in the 902- to 928- 
MHz ISM (Industrial, Scientific, and 
Medical) bandwidth. A number of ven- 
dors have licensed WaveLAN technology 
to use in their own wireless LANs, in- 
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Based on AT&T 
WaveLAN technology, 
access points from 
AT&T (left) and Digital 
Equipment (right) work 


Card wireless adapters 
linset) are virtually the 
same equipment with 


cluding Digital, Solectek, and Persoft. 

WaveLAN, however, is not the wave 
of the future, mainly because the 902- to 
928-MHz bandwidth isn't available out- 
side of Canada, the U.S., and Mexico. The 
2.4-GHz ISM bandwidth (2400 to 2483.5 
MHz) is available internationally, and sev- 
eral companies’ wireless LANs operate in 
that bandwidth already. Other companies 
including AT&T plan to have their prod- 
ucts in that bandwidth as well. Further, 
the IEEE 802.11 committee is slowly de- 
veloping an interoperability standard for 
2.4-GHz wireless LAN products (see “Uni- 
versal Wireless LANs,” May 1994 BYTE). 
Broadcasting at a higher frequency, 2.4- 
GHz products don't have the range that 
the 915-MHz WaveLAN does. Interna- 
tional signal power restrictions can fur- 
ther limit the range. 

While the 802.11 specification firms up 
(maybe in 1996), you can achieve inter- 
operability of a sort with products based on 
AT&T's WaveLAN technology. It's not 
going away anytime soon. According to 
Becky Diercks, program director of Wire- 
less Research at Business Research Group, 


Hardware Reviews 


the worldwide wireless LAN market last 
year was about $100 million, with AT&T 
and its licensees controlling some 40 per- 
cent of that. 


Family Affair 

AT&T produces Type ll PC Card radio 
transceivers that are part of both its own 
WaveLAN product and Digital's Roam- 
About linc. Both also offer ISA-bus-based 
transceiver cards for desktop systems. 
Solectek, another WaveLAN licensee, sells 
a WavceLAN-based parallel-port adapter 
for older portables. Except for color, the 
WaveLAN and RoamAbout PC Card ra- 
dios are essentially identical, including 
their $695 price. We could even use the 
Digital enabler software to get the AT&T 
radios operational. 

An external antenna the size of a deck of 
playing cards connects to the PC Card 
adapter via a short cable. The antenna sits 
in a clip holder that attaches to the clam- 
shell lid of your notebook computer with 
two small adhesive pads. Thanks to the 
clip arrangement, you don't have a bulky 
antenna permanently attached to your com- 
puter. A PC Card with an integral antenna 
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would be nice, but it isn’t feasible for the 
915-MHz radio bandwidth, because the 
antenna must be relatively large. (Xircom's 
2.4-GHz PC Card transceiver is the first 
to use an integral antenna.) 

It's in their access points that the two 
products differ. They have different cases, 


The omnidirectional 
antenna for a 
WaveLAN-based 
LAN adapter is held 
by a clip to the lid of 
a notebook. 
Adhesive patches 
permanently attach 
the clip, but you can 
remove the antenna. 


. Open air range is 


microprocessor con- 
trollers, management 
software, and radios. But 
AT&T and Digital, along 
with Solectek, have co- 
operated to keep their ac- 


"800 feet. 


cess points interoperable. 

AT&T's 286-based WavePoint is clear- 
ly the older of the two. To link up with a 
wired LAN, the bulky white box includes 
connections for thick, thin, and twisted- 
pair Ethernet, with DIP switches deter- 
mining which connection is active. The 
radio for communicating to the wireless 
Stations is built into the WavePoint, with a 
long extemal cable connecting to a separate 
wall-mountable antenna. In fact, the Wave- 
Point itself can be wall-mounted. 

Digital's RoamAbout Access Point is 
also wall-mountable but in a smaller and 
more stylish box. The box can also fit into 
a DEChub90 or DEChub900, two modular 
Ethernet hubs from Digital. The Roam- 
About box has only thin and twisted-pair 
Ethernet connections but doesn't require 
setting DIP switches to identify the active 
connection. According to Digital, a Mo- 
torola 68360 processor gives the Roam- 
About unit a performance edge over the 
AT&T access point when the wired LAN 
undergoes heavy traffic. 

Instead of a built-in radio transceiver, 
the RoamAbout Access Point has a single 
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PC Card slot that takes the same radio unit 
as the client stations. This modular design 
provides for upgrades to future radio tech- 
nology (i.e., 2.4 GHz) or to other existing 
wireless LAN products. In fact, this month, 
Digital provides a software upgrade that 
allows the RoamAbout Access Point to 
use WaveLAN or RangeLAN? cards and 
automatically configures to whichever type 
of transceiver card is in the slot. Proxim’s 
RangeLAN2 technology uses frequency 
hopping in the 2.4-GHz bandwidth. 

New access points will ship with this 
capability, and older units can be upgraded 
through a BootP process. A downside to 
this design is that the PC Card radios have 
a short cable, making antenna placement 
less flexible than with the WavePoint. 


Configuring IDs 
To allow overlapping of coverage cells 
and roaming between cells, wireless sta- 
tions and access points use a combination 
of ID numbers. Each access point must 
have a unique network ID so that stations 
communicating with that access point can 
unambiguously identify their packets. This 
allows access point coverage areas to over- 
lap while keeping packets intended for 
each access point separate. Network ID 
doesn't matter for client stations except 
for ad hoc networks without an access 
point—then all stations must have the same 
network ID. 

To identify that they are all part of the 
same greater network, all access points and 
client stations share a common domain ID. 
The domain ID is transmitted publicly, so 
for security, the access points and stations 
must also have a common beacon key, 
which is encrypted in transmissions. The 
domain ID and beacon key signify mem- 
bership in the same extended infrastruc- 
ture network, and client stations can move 
freely between access points without losing 
their network connections. 

Setting these 
IDs is a big part 
of the Wave- 
LAN configura- 
tion process. 
While AT&T's 
and Digital's ac- 
cess points have 
blinking LEDs 
to indicate status, 
neither has any 
sort of control 
panel for setup. 
Instead, you use 
a separate work- 
station to config- 


“Wired to-wired 
Wired to wireless 
Wireless to wireless 
Wireless fo wired to wireless 
Wireless: to wired to ‘Wireless (roaming) 


ure them, and here is one place where the 
two companies differentiate their offerings. 

With Digital’s RoamAbout Access 
Point, you connect a serial cable from a 
computer and using a terminal program, 
access a series of text menus to set IDs 
and roaming parameters. We had no prob- 
lem using the Windows Terminal program 
to do this. With AT&T's WavePoint, you 
perform setup through a LAN connection, 
either wired or wireless, using a program 
called the Configurator. The wired LAN 
approach is easier to set up than Digital's 
approach because you don't have to find 
and attach a serial cable. 

If you choose to set up the access point 
from a wireless station, however, you're 
in for trouble. To get the station up and 
running, AT&T offers a batch file that cre- 
ates a boot disk with the necessary wireless 
LAN driver and configuration parameters. 
Once you have booted the station with the 
disk, you run the Configurator to define a 
configuration file and upload it to the access 
point. Unfortunately, the boot disk sets 
your workstation to one network ID and 
the WavePoint comes set to another, so the 
WavePoint ignores the transmission. 

You must edit a file on the boot disk to 
correct the network ID and then reboot 
and upload the new configuration. Of 
course, if the new configuration includes 
a different network ID, you must modify 
the boot disk again to the new ID so that 
the next time you use the Configurator, it 
will use the new network ID. Most of this 
should be handled automatically, perhaps 
by the Configurator itself. Until this prob- 
lem is fixed, you should upload the ac- 
cess point configuration file over the wired 
network. 


It Gets Worse 

Documentation for both products is abys- 
mal, and in at least one instance, it's plain 
wrong. The Digital RoamAbout Access 


FILE TRANSFER PERFORMANCE AND ROAMING BP 
Moving large files is er weak point for wireless LANs, ME E on | 
a 10Báse-T LAN, transfer of a large file (4,027,556 bytes) to a wireless Wave AN 
station took more than eight times longer. Wired/wireless performance. differ. 
-ences with other types of operation won't be as dramatic. Moving the file be- 

| tween stations in different access point cells added a 6 percent delay to the 
transfer, The case with roaming adds the further delay It took for a station to 
hand off from one access point to another. Results for AT&T and Digital LANs were 
essentially identical with low traffic on the wired part of the LAN (the test conditions). 
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hexadecimal values to set certain 
roaming thresholds, but the setup 
program actually requires decimal 
values. 

Digital’s PCMCIA radios have 
no installation program. You have 
to manually copy the programs 
over, add a line to your CON- 
FIG.SYS file to run the enabler 
program, and make sure your ex- 
tended memory manager excludes 
the memory window that the adapter uses. 
If you run Windows, you have to add an 
EMMExclude line to the 386Enh section in 
your SYSTEM.INI file to exclude the 
same memory window. A simple install 
program should handle all this. 

AT&T provided a batch file that copied 
files over and another batch file to create 
the Configurator boot disk. But after that, 
you had to walk through the exact same 
steps as with the RoamAbout. 

Installation under NetWare can be prob- 
lematic for both products because of in- 
adequate documentation. Both manuals 
describe how to add domain ID and 
beacon key statements to your 
NET.CFG file, but they don't 
mention that you should 
place the statements di- 
rectly after the Link 
Driver statement or 
that you should in- 
dent them from the 
left margin. Less | | 
experienced Net- | 
Ware users would | 
certainly appreciate | 
a couple of explana- 
tory sentences added ' 1 
to either company's 
manual. : 


a 


Ln 


Home on the Range 
Once configured, we tested “= 
roaming with the AT&T and Digital 
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and measured by NSTL’s 
low-level packet blaster 
program. With the 
larger (512-KB] packet 
size, aggregate 
throughput saturated 
with four active 
stations. Performance 
was identical for AT&T 
and Digital wireless 
LANs under our test 
conditions (all stations 
in a single cell). 


Test LAN Configuration. 


LANs under both Windows 
EE for Workgroups 3.11 and Net- 
| Ware 3.1. Supplied with NDIS 

and ODI drivers, both prod- 
| ucts work with any DOS- or 
Windows-based NOS (net- 
-] work operating system). Un- 
| | der WFW, because there were 
| | no installation programs, we 
^4 had to manually set the domain 
“| ID and beacon key in the 
a | PROTOCOL.INI file. After 
"| that, we were able to move 
| between access point cover- 
age areas without dropping 
the connection and without 
significant performance 
degradation. 

To test the WaveLAN and 
RoamAbout products, we 
acquired eight PC Card 
adapters and two access 
points from each manufac- 
turer. For client stations, we 
used a variety of notebook 
PCs: one 486DX4 and one 
' Pentium each from DTK and 
Micro International, two Toshiba T1910s 
(486S X), a Toshiba T4900CT (Pentium), 
and a Toshiba T2150CDT (486D X4). Un- 
fortunately, the WaveLAN and Roam- 
About systems require complete Intel 
PCMCIA chip-set compatibility, which 
kept us, for example, from using two Busi- 
ness Audio notebooks from Austin Direct 
(Databook PCMCIA chip set). 

For planning layout of access points, 
both WaveLAN and 
RoamAbout products 
come with software that 
lets you use a wireless 


Using two access points allowed testing of 

wireless roaming capabilities. By generating 

network traffic with as many as eight client 

stations within a cell, we could also begin to 

see what performance might be like with 

larger installations. Station placement within 
© the two cells depended on the test. 


station as a monitor to test signal quality. 
You can monitor both access points and 
other wireless stations. We used it to ver- 
ify that we had overlapping coverage be- 
tween access points and to confirm that 
open-air range met the manufacturers’ 
claim of 800 feet. It did (over 900 feet, ac- 
tually). We also found a hand-held net- 
work tester worthwhile to determine if ini- 
tial setup problems came from an access 
point itself or its connection to the wired 
LAN. Microtest's Compas tester saved 
many hours of hair pulling. 

The BYTE editorial offices occupy a 
45-year-old building with a mixture of 
fairly solid interior walls and large open ar- 
eas divided into cubicles with 5-foot-high 
partitions. Two WaveLAN stations placed 
150 feet apart at either end of the build- 
ing were just out of range so that our roam- 
ing test setup with two access points was 
appropriate. 

We tested with two active access points 
in three different configurations: two AT&T 
WavePoints, two Digital RoamAbout Ac- 
cess Points, and with one of each. We mea- 
sured no significant throughput differences 
between file transfer tests with the AT&T 
and Digital products, so the file transfer 
performance numbers involving two ac- 
cess points represent the case where we 
had one of each type of access point. Wave- 
LAN and RoamAbout radios also per- 
formed identically, so we could mix and 
match adapters during testing. 

To provide an idea of how WaveLAN 
compares to standard wired Ethemet, we 
transferred a fairly 
large file between a 
variety of combina- 
tions of wired and 
wireless stations. 
Throughput between 
two wireless stations 
was 28,975 bytes per 
second, well below the 

251,722 Bps we got 
when moving the 
same file between 
two stations on our 
unswitched 10Base- 
T network. Data 
transfer speed be- 
tween a wireless sta- 
tion and a wired sta- 
tion was somewhat 
faster at 30,512 Bps. 

| We then moved the 

same file from a wireless 

station, to the access point, 

across our wired network, and 

out the other access point to another 
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Discover hidden patterns 
in your data easily. 

With SYSTAT, it’s easy to overlay, 
combine charts and to simply rotote 
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with the press of a button. 


Display your raw medical 
data in a simple, easy-to- 
understand format. 

SYSTAT is the first statistical 
package to offer automatic 

dot plots. 
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YOU CAN RELY ON SYSTAT FROM DATA TO DISCOVERY 


”..nearly every kind of statistical analysis imaginable, and its graphics capability 
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quality statistical algorithms..." - PC Magaxine 
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wireless station. Overall throughput in that 
case was 6 percent less than the wireless- 
to-wireless case. We also tried this test 
while moving one of the workstations be- 
tween the access points. Performance was 
slightly reduced, but we were impressed 
by how well the products handled roam- 
ing, especially when we tested with an 
AT&T WavePoint at one end and a Digi- 
tal RoamAbout Access Point at the other 
(see the table “File Transfer Performance 
on page 202”). 

To estimate how quickly wireless sta- 
tions could saturate the available band- 
width within a wireless cell we gauged 
throughput with different numbers of 
active stations. To measure throughput, 
we ran a low-level IPX test developed by 
NSTL that blasts IPX packets between 
pairs of stations. We tested with one pair of 
communicating stations and then two, 
three, and finally four pairs all simultane- 


On the Roam 


DAVE ROWELL 


|B ntil recently, access points limited 
the mobility of wireless stations. To 
stay connected to a wired LAN through an 
access point, a station had to remain 
within range of that particular access 
point. Even if you had a number of ac- 
cess points set up into a sort of cellular 
network covering your entire facility, you 
couldn't actually roam and remain con- 
nected because there was no capability 
to automatically hand off from one ac- 
cess point to the next. / 

To allow roaming, WaveLAN-based ac- 
cess points use a combination of adver- 
tising to client stations and coordinating 
among themselves. The advertising is in 
the form of message frames called bea- 
cons, which the access points broadcast 
every 200 milliseconds or so. Beacons 
contain the domain ID, the beacon key, 
and the access point's network ID, the 
last two encrypted together. 

Clients decide which access point to 
attach to based on signal strength. When 
a client registers with a new access point, 
its sign-on request message includes 
the network address of its old access 
point. The new access point can then 
notify the old of the change so that pack- 
ets addressed to the client will arrive at 
the right destination. 
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tions beyond 
that reduced 
the individual throughput between pairs of 
stations without increasing aggregate 
throughput. Using bigger packets increas- 
es throughput. With 512-byte packets, mea- 


To prevent periods of reduced through- 
put from lost frames, WaveLAN-based 
clients switch access points before trans- 
mission drops off. The switching process 
uses a set of rules with three config- 
urable signal strength thresholds so that 
switching occurs in time, but not unnec- 
essarily. When the signaHo-noise ratio of 
transmissions from the current access 
point drops below 24 percent, a station 
goes into a promiscuous mode. 

It's still getting 100 percent of access 
point transmissions, but the station 
starts decoding other access point bea- 
cons and will register with another ac- 
cess point if the signakto-noise ratio Is 30 
percent or higher. This higher threshold 
ensures that a station doesn't bounce 
back and forth between two access - 
points with similar signal-to-noise ratios, 
thereby degrading performance. 

If the signal-to-noise ratio drops 18 
percent, a point close to where frames 
start dropping, a station goes into a fast 
search mode. Now it will accept any ac- 
cess point providing a signal-to-noise ra- 
tio greater than 24 percent. Again, the 
higher threshold provides a hysteresis 
effect that prevents bouncing. 


Dave Rowell is a BYTE technical editor. You 


can reach him on the Internet or BIX at 
drowell bix.com. 
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sured throughput was twice what 
it was with 64-byte packets. 

Power consumption is an 
important consideration with 
wireless adapters, especially for 
more mobile stations. We ran the 
BYTE battery test with our 
Thumper lI test system on a 
Toshiba T4900CT (a 75-MHz 
Pentium notebook), both with 
and without a WaveLAN adapter 
plugged in. Without the adapter, 
the Toshiba ran for 4 hours and 
15 minutes. With the LAN card 
plugged in and not actively 
broadcasting, the Toshiba's bat- 
teries lasted just 3 hours and 5 
minutes, a substantial drop. Be- 
cause WaveLAN acts in peer-to-peer fash- 
ion even when using access points, imple- 
menting power management is difficult, 
and neither company does it. 


Limited Performance 

It isn't a surprise that wireless LAN per- 
formance wasn't up to par with a wired 
LAN. However, we were surprised by how 
quickly we reached the limits of the wire- 
less LAN. With only four stations active- 
ly sending packets back and forth, we had 
effectively reached saturation. Adding sta- 
tions brought no additional bandwidth, it 
just reduced each station's available band- 
width while keeping the aggregate 
throughput the same. Under more normal 
usage patterns, it would take more stations 
to saturate WaveLAN. 

What's great about AT&T WaveLAN 
and Digital RoamAbout is that they work 
well together. We expected the PC Card 
radios to interoperate because they are 
identical; however, we were pleasantly 
surprised at how well the access points 
worked together, letting us roam back and 
forth between the two implementations. 

In comparing the two, the edge goes 
marginally to Digital's RoamAbout. Both 
vendors have lousy software setup and 
painfully incomplete documentation. We 
liked the fact that the RoamAbout Access 
Point used the same PC Card radio as the 
rest of the wireless stations and can take 
other types of radios. Digital's access point 
setup was easier than AT&T's somewhat 
byzantine WavePoint setup process. But 
because they interoperate so smoothly, 
you can just pick and choose the pieces of 
each that you like. W 


Rex Baldazo is a BYTE technical editor. You 
can contact him on the Internet or BIX at 
rbaldazo@ bix.com. 


Oracle Hits the Road 


Oracle Mobile Agents take over network transactions so that 
wireless clients can get to corporate data in seconds 


PETER WAYNER 


any people who tend to work 
“in motion” know the siren 
call of wireless networking, 


but until recently, there have been few 
products that simplify the technology. Cre- 
ating a wireless network is not as simple as 
taking a traditional network and replacing 
the wires with radio transceivers. Old net- 
work protocols don’t work well in the ra- 
dio environment, which is susceptible to 
weather, noise, crosstalk, and other demons 
of the ether. 

Now that the technical hurdles of wire- 
less data transmission are becoming well 
understood, software makers are helping 
programmers tap the power of wireless 
networks. One of the first to do so is Ora- 
cle (Redwood Shores, CA), whose Oracle 
Mobile Agents toolkit essentially solves 
the problem of shuffling information be- 
tween distant, wireless clients and corpo- 
rate database servers. The toolkit can han- 
dle communication with any program, not 
just Oracle's database products. 


Agents in Motion 

Oracle Mobile Agents is structured around 
a client-agent-server model that interpos- 
es a software agent between client and 
server (see the figure "The Client-Agent- 
Server Paradigm"). The agent runs on the 
server machine and is responsible for han- 
dling requests from off-site clients. It then 
takes the requests and gets answers from 
the server. Ideally, the agent programmer 
can incorporate enough intelligence in the 
agent to significantly reduce the amount 
of network traffic between the server and 
the client. 

Many protocols that run over wired net- 
works often exchange several messages 
to establish a connection before processing 
any information. This is fine when the 
speed of the network is blindingly fast, 
but it fails quickly on wireless networks, 
which often require 2 to 4 seconds to trans- 
mit a single packet. The Oracle Mobile 
Agents' job is to roll all this interaction 
into one packet. (For a more detailed 
breakdown of the different transmission 
media's response times, see the figure 
"Speed in Response Time" on page 208.) 


Oracle's definition of an agent is dif- 
ferent from General Magic's (Mountain 
View, CA), the creator of the heavily an- 
ticipated agent language Telescript, which 
at the time of this writing was still un- 
available to the general public. Telescript 
is virtually a full-fledged OS, with agents 
roaming around in it that are themselves 
full-fledged programs capable of inter- 
acting with each other. Oracle takes a 
simpler, more evolutionary approach. Its 
agents are simply plug-in software mod- 
ules that programmers can use to add func- 
tionality to Oracle Mobile Agents. These 
agents can’t roam from machine to ma- 
chine: They are closer to Adobe Photo- 
shop plug-ins or applets than they are to 
full applications. 

This lack of functionality is not much of 
a handicap. Some people might even call it 
a feature. The Telescript approach is clean 
and thorough, but it can be overkill for 
simple applications. Oracle Mobile Agents 
lets you choose the right amount of power 
for your purposes. . 

On one end of the scale might be a sim- 
ple "Hello, world" agent that will respond 
to any message with the string "Hello, 
world," all done in 200 lines of C code. 
The result would have none of the gener- 
ality or complex authentication features 
bound up in Telescript, but it would do 
the job. On the other end of the complex- 
ity scale might be an agent with a built-in 


The Client-Agent-Server Paradigm 
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Software LOTAN 


parser and interpreter that will accept ar- 
bitrarily complex programs as messages. 

After you write the agent, Oracle Mobile 
Agents takes over the handling of the data 
between the wireless network and the 
server. It aggregates the incoming pack- 
ets until the complete message is avail- 
able. If transmission glitches garble the 
data, the software handles getting new 
copies of the missing or scrambled packets. 
When the message is complete, Oracle 
Mobile Agents fires up the correct agent 
and hands it the message. This makes life 
easy for programmers because they need to 
write only agent code that accepts a full- 
formed message. 


Using the Toolkit 
Oracle Mobile Agents comes with two ma- 
jor development components. One lets you 
create agents for Unix systems, and the 
other lets you build both agents and clients 
running on Windows machines. The Unix 
agents, which run as processes, access a 
central message gateway that interfaces 
with the radio network. Time-sharing be- 
tween multiple agents running on the same 
server is handled by whatever Unix variant 
Is serving as your OS. Users with bigger 
databases or more-complicated installa- 
tions will probably choose to run Unix on 
their server. 

You can use the Windows development 


component to create clients and agents. 
- - continued 


! | Oracis Mobile Agents components 


Client 


Oracle Mobile Agents cuts throughput times by offdoading the two-way 
message swapping needed to process database querles onto a server- 
based agent. Customer-written client applications use Windows DLLs 
or OLE 2.0 links tà send and receive messages through a message 
gateway. The agent event manager processes messages queued on the 
server and passes them to customer-written application message 
handlers. When the response message leaves the server, the message 
manager deletes the original message from the incoming queue. 
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The core is a message manager 
that runs as a separate applica- 
tion. When client-based appli- 
cations want to access distant 
agents, they communicate with 
the message manager by either 
calling functions ina Windows | 
DLL or passing an OLE 2.0 ob- 
ject. The message manager han- 
dles the chores of communicat- | - 
ing with the distant agents. The ao 0 30 40 50 100 150 


Speed in Response Time 


LAN 

Dial-up line 
WAN 
Satellite link 


Wireless 


manager is flexible because it 
can communicate using a wire- 
less network, phone lines run- 
ning PPP, or a standard LAN. 
This gives better service to peo- 
ple who have a wired connec- 
tion handy at a certain moment. 

Modifying your application to send mes- 
sages to an agent is fairly easy. The appli- 
cation must create a connection by asking 
for the distant agent by name. (When the 
agent is started on the distant server, its 
name, IP address, and port number are 
published.) If the local message manager 
can find the agent through the wireless 
network, then the connection is established. 

You must also arrange for information 
to flow from the message manager to the 
application by either initializing a DDE 
link or identifying an OLE 2.0 notifica- 
tion link. The server-based message man- 
ager will send any incoming traffic in- 
tended for an application through this path. 

Once a connection is established, the 
application can pass messages back and 
forth to the agent with a simple procedure 
call or object transfer. Oracle Mobile 
Agents packs the data correctly and nego- 
tiates with the radio network to ensure that 
the data arrives. 

For example, a program written in 
Microsoft Visual Basic can communicate 
with a distant agent with four straight- 
forward commands. First, the program es- 
tablishes a connection using the command 
Set ConObject-GetObject("Agent 
Name", OLE MM CONNECT). Next, it cre- 
ates a new outgoing message using the 
command Set OutMessage=Binding 
 VBMxLib.GetNewOutGoingMessage. The 
program packs the contents of the mes- 
sage using the command QutMessage 
.PutVar. The Visual Basic routines are 
smart enough to pack the messages cor- 
rectly based on data types. Finally, the 
command OutMessage.Send sends the 
message on its way. 

The rest of the application must contain 
code for interpreting arriving messages. 
This can be as simple or as complicated 
as your application demands. The struc- 


208 BYTE JUNE 1995 


Response time (seconds) 


with Oracle Mobile Agents without Oracle Mobile Agents 


ture of the basic code, though, is a simple 
case statement. The libraries for C are just 
as easy to use. 

Oracle Mobile Agents comes with in- 
structions for building these Windows ap- 
plications using Visual Basic, various ven- 
dors’ C/C++ compilers, Powersoft’s 
PowerBuilder 3.0, or Microsoft's Excel 
5.0. The manual also comes with a sample 
application that you can use as a skeleton 
for building the system. The Unix soft- 
ware comes with several sample applica- 
tions that also make good skeletons. 


Testing While in Motion 
To test Oracle Mobile Agents, we used 
preexisting applications and wrote our 
own. First, Oracle al- 
lowed us to access a 


| Oracie Mobile Agents 


Oracle claims its client-agent-server approach can reduce response times by a factor of nearly 50 to 1 for the slowest 
communications links.x 


a New York City apartment. In both cases, 
the service worked fine when we moved 
the radio modem closer to a window. 

During this period of intense use, the 
Oracle Mobile Agents software didn't trash 
messages, deliver bogus stock quotes, or 
mangle E-mail. Problems crept in only 
when we couldn't get a strong signal, a 
condition that was clearly indicated by a 
light on the modem. 

We also created several simple agents, 
along with applications to call them. We 
wrote the agents in C by using the RAM 
Mobile Data network to talk to a Unix box 
at Oracle headquarters. For applications, 
we used Microsoft's Visual Basic on the 
IBM ThinkPad 360C. The process went 
without serious glitches. 
Anyone with some expe- 
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. . mcm Oracle Corp. à i j 
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porate use, including an fr i (415) 506-7000 should find the software 


E-mail package, a stock 
quote server, and sever- 
al other database applications. We then 
wrote the client packages in Visual Basic 
and loaded them on an IBM ThinkPad 
360C notebook computer equipped with 
a Motorola InfoTac radio modem. We used 
Oracle's E-mail and stock link for several 
weeks in a variety of locations through- 
out Washington, D.C., Baltimore, and New 
York City. This approach also gave us ex- 
perience using the RAM Mobile Data net- 
work, which shuttled requests between the 
ThinkPad client and the agent/server com- 
bination at Oracle's headquarters in Red- 
wood Shores, California. 

RAM Mobile Data coverage is signifi- 
cantly broader and more reliable than it 
was when we tested it several years ago. 
The InfoTac modem was able to establish 
a link in most cases. But it would not work 
in the basement of a house in a hilly re- 
gion of Baltimore or in the inner rooms of 
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easy to use. The Oracle 
Mobile Agents team has 
obviously anticipated development prob- 
lems and included a fair number of de- 
bugging features. 


Wireless Made Easy 

If you maintain a network server containing 
data that might be valuable to people who 
spend most of their workday away from 
phone lines, then Oracle Mobile Agents 
offers a reliable, fairly easy way to build a 
link between your network server and a 
wireless modem. Y ou don't have to think 
deeply about roaming agents or complex 
network strategies. Oracle Mobile Agents’ 
designers did the hard work for you. W 


Peter Wayner is a BYTE consulting editor 
and the author of Agents Unleashed (AP 
Professional, 1995). He can be reached on 
the Internet at pcw@access.digex.com or on 
BIX at pwayner@ bix.com. 


Hands-Off Backup 


Bundied with Palindrome backup software for NetWare, HP's SureStore Tape 
12000e6e DAT Autoloader can provide weeks of unattended network backup 


BILL LAWRENCE 


ff-site administration of small 
LANs is becoming more and 
more common. With the net- 


working of small businesses and corpo- 
rate field offices, nonresident administra- 
tors and off-site consultants cleverly use 
remote control software, dial-up routers, 
or low-speed WAN links to manage the 
LANS in their care. These remote tools 
permit off-site administrators to manage 
LANS from afar in just about every way 
but one: Someone still has to be physically 
present to handle the mundane but vital 
task of changing backup tapes. 

To help in this area, Hewlett-Packard 
has developed a loose product specifica- 
tion called LABS (Low Admin 
Backup for Servers), which com- 
bines an autoloading tape drive with 
highly automated backup software 5? 
(see the textbox "HP Pushes Auto- 2 
mated NetWare," March BYTE, 
page 148). 


icm 


HP SureStore Tape 12000e LABS 3 
for Novell is the first product to ZEE 


implement LABS. It couples HP's 
SureStore Tape 12000e autoloading 
DAT (digital audiotape) drive with 
a custom version of Palindrome's 
NetWare-compatible Backup Director soft- 
ware, called Backup Director for the 
Workgroup. The 12000e is a DDS-2 DAT 
drive with a six-cartridge magazine. Pre- 
suming you use the magazine as it comes 
with five 120-meter, 4-GB tapes and one 
cleaning cartridge, you've got 20 GB of 
available storage, or around 40 GB with 
the 12000e's built-in data compression. 

Backup Director takes advantage of 
the 12000e's automation features by han- 
dling tasks like tape drive cleaning and 
monitoring for problems. For example, 
the software automatically schedules 
restore and compare operations for peri- 
odic verification. 

If problems occur, Backup Director can 
send alerts via NetWare's SEND com- 
mand or MHS-compatible E-mail. The 
drive includes standardized alerts for com- 
mon maintenance conditions, such as when 
a tape cartridge should be retired because 
it’s reached the end of its duty cycle or 


T GT 


cp , ae 
rj MU pr F J 
P E 


The combination of HP's 
12000e DAT autoloader 
and automated backup 
software from 


| ` Palindrome will reduce _” 


on-site visits by 

nonresident 

administrators, The ~~. 

SCSI drive holds a - 
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because it's failed. The 12000e's high 
capacity coupled with Backup Director's 
completely automated management of 
backup sessions means you can run daily 
backups that need no attention for amaz- 
ingly long periods. 


High Capacity, Low Price 
The 12000e is an external SCSI drive that 
comes housed in a 5.25-inch full-height 
case. Its easy-to-read LED front panel 
displays the drive's current status, 
including which magazine cartridge is 
loaded. The 12000e is among the first 
drives to support the DDS-2 DAT speci- 
fication, which calls for a cartridge 
capacity of 4 GB and a maximum sus- 
tained transfer rate of 510 KBps. The 
drive's built-in data compression typi- 
cally doubles both those figures. 

When used with Backup Director, the 
12000e is directly connected to a NetWare 
3.x or 4.x server with a SCS] controller 
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(and a driver that's ASPI [advanced SCSI 
programming interface] compatible). In 
our tests, the primary server was a 
486DX/33 PC with an ISA bus and two 
400-MB IDE drives. Connected to an 
Adaptec 1543 ISA controller, the 12000e 
backed up at speeds averaging 25 MB per 
minute. Large restores went more slowly 
because Backup Director makes a special 
pass through the tape to restore directo- 
ries first and then makes a second pass to 
restore files. 

DDS-2 compares favorably with the 
popular 8-mm tape drives (precompres- 
sion capacity of 5 GB to 7 GB and transfer 
rate of 500 KBps) from Exabyte, particu- 
larly when you consider cost per megabyte. 
Exabyte single drive units without 
autochangers typically sell in the mid- 
$3000 range, approximately the same price 
that you pay for the 12000e with its 
capacity leveraging autochanger. 


Strategy Included 

If you've got better things to do than mas- 
ter the intricacies of a full-featured back- 
up program, you'll love Backup Direc- 
tor. Simply install the software on the 
same NetWare 3.x or 4.x server to which 
you've connected the 12000e auto- 
changer, insert the tape magazine, and 
forget about it. 
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[TTS Hands-Off Backup 


The Palindrome software 
automatically performs a full 
weekly backup of your server 
with daily incrementals in 
between. Backups start auto- 
matically at midnight, and after 
each week of backups, the 
Backup Director software 
repeats the cycle on a new tape. 
Thanks to the 12000e’s five- 
tape magazine capacity (six 
with cleaning cartridge), you 
can store five iterations of back- 
ups without any intervention on 
your part. 

While five weeks of unat- 
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tended backups is enticing, [uma 


leaving all your tapes and your 

server in the same room means your back- 
up efforts will come to naught if fire or 
natural disaster strikes that room. Fortu- 
nately, Backup Director makes it easy for 
you to implement a weekly off-site tape 
rotation regimen. All you do is specify the 
day of the week when you want to switch 
your tapes, and when that day comes, 
Backup Director will prompt you to inseft 
a new magazine. 


Self-Service Restores 
Since HP designed the 12000e LABS for 
Novell combo to liberate network admin- 
istrators from having to physically attend 
to backup issues, it's only logical that the 
package should also free LAN managers 
from that most unscheduled interruption 
of them all—the file restore. As any 
experienced network administrator knows, 
the most frequent reason that files need 
restoration is not disk 
failure, it's pilot 
error—a user acci- 
dentally overwrites or 
deletes an important 
file and then needs to 
have it back. 
Making good use 
of the HP autoloader, 


Novell 


Product 


HP SureStore Tape 12000e LABS for 


(includes Palindrome BackupDirector 
for the Workgroupsoftware)....$4650 
HP SureStore Tape 12000e 

(no software)........... $3650 
additional preloaded DDS-2 
cartridge magazine...$160 


Hewlett-Packard Co. 


ery expert” that coaches you through the 
steps required to prepare and launch a file 
restore. You can also create sophisticated 
file-finding and filtering configurations 
that make it easy to pinpoint a file buried 
in a haystack of backup database infor- 
mation. 

Backup Director could be easier to 
install, particularly on a NetWare 4.x 
server, With NetWare 3.x, the software 
installs easily enough. It automatically 
creates a user named BACKUP with 
supervisory access to the server, loads the 
appropriate NetWare target service agent 
module for your NetWare version, and 
it’s ready for action. With NetWare 4.x, 
you have to create the BACKUP user 
yourself, And with NetWare 4.1, the 
installation process fails to load the correct 
target service agent, which means initial 
backup attempts fail until you manually 
load this module. 
With neither Net- 
Ware version does 
the install program 
offer to modify your 
server’s AUTO- 
EXEC.NCF file so 
that the right mod- 
ules are 


Palindrome’s Backup 
Director for the Workgroup 
enables server users 

to perform their own 
restores using an interface 
similar to the Windows 

File Manager. 
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== ell’s SMS (Storage Manage- 
ment System) specification, 
which provides for 
backing up any device 
running a target ser- 
vice agent module, 
you can backup only 
the server attached to 
the 12000e drive. That 
also means you can't 
back up drives on 
client workstations. 

If these limitations bother 
you, there are or will be other 
backup packages available that 
support the 12000e. Palindrome 
offers its more fully featured 
Network Archivist, and Legato 
Systems has Staccato, a LABS product for 
the 12000e. Cheyenne Software is adapt- 
ing ARCserve for use with the 12000e, as 
is Arcada Software with its Backup Exec 
for Windows NT. 


That Just Released Feeling 
BYTE received a 12000e LABS package 
about two months after Hewlett-Packard 
first started shipping this hardware/soft- 
ware combination. We quickly discov- 
ered a bug that seemed to prevent recov- 
ery under some circumstances from the 
most severe of hardware emergencies— 
the complete failure of a server disk vol- 
ume. Though you would normally call 
your HP dealer to solve a problem, we 
called HP tech support directly. A sup- 
port technician responded promptly to our 
call but had no immediate answer to our 
problem, even though full-volume restores 
are generally urgent matters. 
Hewlett-Packard and Palindrome later 
determined that we were running version 
3.5 of Backup Director, which they stated 
was included only with the earliest ship- 
ments of the product. They supplied us 
with version 3.5a, which completely solved 
the problem. If you happen to buy the drive 
with Backup Director version 3.5, insist 


Santa Clara, CA 
(800) 826-4111 
(415) 857-1501 
Circle 1000 on the Inquiry Card 
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Palindrome's soft- 
ware empowers net- 
work users to per- 


automatically 
loaded every time 
you start the server. 


on getting an upgrade. 
Despite a few maiden-voyage anom- 
alies, the 12000e LABS for Novell pack- 


form their own 
restores through a Windows client pro- 
gram. The client automatically installs in 
the PUBLIC directory of the server, mak- 
ing it easy to launch. Using the program’s 
File Manager-like interface (see the 
screen shot), users can browse for the 
files they need to restore, cruising through 
a database of backup sessions that Back- 
up Director maintains on the server. 
The Windows client includes a “recov- 
210 
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Backup Director's 
ease of use comes at the sacrifice of some 
advanced features. Network managers, for 
example, can’t use the backup software to 
move large groups of files from one volume 
or server to another. The program restores 
files only to the server and volume from 
which they were backed up. The HP Sure- 
Store/Backup Director combination is also 
a one-server-only solution. Though the 
Palindrome software complies with Nov- 


age with its Backup Director software 
bring unprecedented ease of use to a net- 
work task that is long overdue for sim- 
plification. & 


Bill Lawrence is part of a team that man- 
ages a 2800-node network for a major West- 
ern utility. He is the author of Using Net- 
Ware 4.1 (Que, 1995) and Using NetWare 
3.12 (Que, 1994). You can reach him on the 
Internet or BIX at blawrence@bix.com. 


Better Business Processes 


Software LAN 


A customized linked spreadsheet gives Process Charter for Windows the 
smarts that plain flowcharters lack 


DAVID ESSEX 


lowcharting, like outlining, is one 
i= of those things you should have 

taken more seriously in college. 
When faced with the chaos of work in the 
Age of Downsizing, you come to realize 
that, far from being a pointless exercise, 
flowcharting can be the best way to con- 
ceptualize a process that needs fixing. 

Scitor Corp. has hit on an absurdly sim- 
ple idea. Instead of merely making a robust 
set of graphical flowcharting tools and 
offering links to spreadsheets, Scitor has 
coupled an actual, process-optimized 
spreadsheet to the drawing tool. The result 
is Process Charter, an easy-to-use program 
that lets you simulate processes depicted in 
the flowchart. 

We used Process Charter to design a 
half-dozen flowcharts depicting various 
editorial processes, both existing and 
wished-for. We ended up throwing most 
of them out, learning much about the proper 
uses and key limitations of Process Charter 
along the way. (The moral: make sure 
you’ ve clearly designated the entities that 
flow through the system; or, a system 
framework does not a simulation make.) 
We ended up converting an existing paper 
flowchart of a BYTE article’s flow through 
the magazine’s editorial, design, and pro- 
duction departments. A work in progress, 
this imposing chart is potentially an 
important tool for editorial management. 


Discrete Events and Queuing 
Process Charter is a discrete event simula- 
tor. It calculates the state of the system ele- 
ments at discrete points in time. At a high- 
er level, systems are either deterministic or 
stochastic: perfectively predictable if all 
conditions are met, or relatively more ran- 
dom if some conditions are varied. Of the 
stochastic type, simulations may be either 
continuous or discrete, which are to each 
other what analog is to digital. In discrete 
models like those created by Process Char- 
ter, systems are profiled by taking "snap- 
shots" of the system state at fixed intervals. 
Hand-in-hand with discrete event sim- 
ulation is the concept, often seen in com- 
puter science, of queuing. In the context of 
simulation, queuing is widely relevant 


because it models the 
basic Rugit-posecm- B 
output functions of all 
systems. But queuing 
in the same context 
also means lining up 
and (sometimes) wait- 
ing for service. Simu- 
lation textbooks often 
cite a classic queuing [2 
problem: customers 
lining up at a bank to 
wait for the next avail- 
able teller. Not surpris- 
ingly, Process Charter 
comes with a sample 
bank-teller simulation, 
which is explained in 
the figure, “The Bank- 
Teller Queuing Prob- 
lem” on page 212. 

It’s not hard to see 
why queuing is a key 
concept in Process Charter. A case in point: 
in our article-flow simulation, queues can 
result if articles enter the system faster 
than any one component can process them. 
A queue then becomes a bottleneck to be 
avoided by redeploying resources. Process 
Charter gives you specialized Flow Model 
and Key Values spreadsheets (again, refer 
to the figure) for identifying bottlenecks 
by examining time values in cells. 


Charting the Process 
The first step in modeling a process with 
Process Charter is to create the flowchart. 
Here, the program works like a standard 
flowcharting tool. Toolbar icons and menu 
items let you access the three main views: 
diagram, spreadsheet, and graph. In the 
diagram view, the main control panel is a 
square on the left toolbar containing four 
small icons, each representing an entry 
mode: Select (for selecting a chart item 
for some additional operation); Figure, 
Line, and Text. We found ourselves rely- 
ing on the mode buttons almost exclu- 
sively, even though most icon functions 
are duplicated in the drop-down menus, 
and a few functions (like line creation) are 
available via mouse control in other modes. 
A palette of standard shapes (e.g., a 
diamond for a branching decision point, 
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s Charter - [ETOPS.PCF Diagram] 
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Scitor helped Boeing use Process Charter for Windows to deteminà that 
daily maintenance procedures would take 27 hours to complete unless some 
jobs were done In parallel. The flowchart and simulation were later used for 
training maintenance personnel. 


a parallelogram for input/output, etc.) sits 
handy along the left side. To use a shape, 
you click once on the palette icon, then 
point at the main window and click again 
to place the object. Connections between 
objects are most easily established by 
clicking in the middle of the originating 
object and dragging to the location of the 
destination object. An arrow will appear 
between the two figures. Alternatively, 
you can drag-and-draw lines in Line mode, 
but we sometimes found Process Charter 
too smart for its own good as it tried to 
figure out the best path between objects. 
Lines seemed to wrap unexpectedly around 
the far sides of objects, and one time, we 
ended up with a tangle of lines that looked 
too confusing. We could have used a menu 
command to delete all the lines, but we 
scrapped the entire chart instead. 

Once you've got a dozen objects and 
lines on the screen, the ability to modify 
the configuration becomes critical. Here, 
Process Charter provides adequate tools, 
chief among them the ability to draw a 
box around an area and drag it. You can 
also reshape lines and make objects "snap 
to grid" so they line up with each other 
after your reference points have scrolled 
off screen. We did, however, find 
ourselves wishing for more intelligence in 
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Rackmount 
e ENCLOSURES 

e KEYBOARDS 

e MONITORS 

e DRIVE ENCLOSURES 


Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
setile for less? 


Monitor: 10" Super VGA Color from $650 
PC Enclosures from $300 


Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. 

Rack & Desk Models 

Accepts Most Motherboards and ` 
Passive Backplanes l 

Up to 20 Slots 


Rugged, Modular Construction 
Excellent Air Flow & Coolin 


200 & 300 Watt Supplies, UL, CSA, TUV 


Call or write for descriptive brochures, prices 
or applicalions assistance: 


INTEGRAND 


RES LARTA ED URP 


8620 Roosevelt Ave. « Visalia, CA 93291 


209/651-1203 


FAX 209/651-1353 
We accept VISA and MasterCard 
Circle 72 on Inquiry Card. 


IDMXTAT TM Al ° 28686-4236 TM INTEL. Ores and computer boards nar includad. 
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Scitor Process Charter - [E | 


| I Queue A Avg Wak 
"I Long Process Time B Avg Wat 
| [Short Process Time 8 Avg Wa Qim 
| [Short Process Time C Avg Wat 
BR | | Long Process Time CAvg Wait 442m 
11. | Regular A To Queue A Fixed Time 2m 
| |Regular A To Queue A Fixed Time 2m 
{Rush A To Queue A Faved Time im 
| [Rush A To Queue A Fixed Time im 
[Regular B To Short Process Time B Fixed 2m 
"Regular B To Long Process Time B Fixed 2m 
| [Rush B To Long Process Time B Fixed Tir im 
|| Rush B To Short Process Time B Fixed Ti im 
| IRegular C To Long Process Time C Fixed 2m 
|| Regular C To Short Process Time C Fixed 2m 
| [Rush C To Short Process Time C Fixed Tis 
ong Process Time C Fixed Tit 


the way Process Charter handles inserts. 
Rather than having to carefully draw a 
circle around a wide swath of objects to 
clear space for a new one, it would be 
nice to insert a figure and its associated 
lines and have the program move every- 
thing else down for you. It's the flow- 
chart equivalent of the word processor's 
insert key, and it would save users the 
hassle of untangling lines and uncover- 
ing figures. 

This is only a taste of Process Charter's 
flowcharting powers. There is a whole range 
of tools for changing colors, shading, type- 
styles, figure sizes, and so on. 


The Smart Parts 

The next step is to put some numbers be- 
hind the flowchart objects. For this, Process 
Charter offers a fairly clean input mecha- 
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generated 
(middle) to show 
the initial flow of 
objects through 
the activities 
(indicated by 1s). At the end of 
the simulation, totals and 
average times are calculated, 
then summarized in the Key 
Values spreadsheet (bottom). 
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æ% nism that does, however, come 
— with a moderately steep learn- 
am) ing curve. In a nutshell, you have 


to define resources (typically 
people and their pay rates) in the 
Resources spreadsheet, and then 
| access the Activities dialog box 
3 toassociate the resources to each 

action. When Process Charter 
runs through a simulation, it uses these 
definitions to quantify run times and costs. 
You also use the Activities box to establish 
the times (fixed or random within a range) 
that it takes to finish one task before going 
to the next one. Other variables in this box 
control such things as the size of the queue, 
routing choices, and timing flows through 
the system. 

Click on the running-person icon, and 
up pop dialog boxes for setting up the sim- 
ulation. Here, you choose the start and end 
times, as well as the seed value, which 
Process Charter assumes to be limited only 
by time unless you name a number. You 
can then either run the simulation at the 
predetermined speed or step through it; 
Process Charter highlights each activity 
as it is being activated. Speed seems to 
bog down, as you might expect, as the 


Win a Notebook Computer! 


BYTE's research department would like to know what your computer 
notebook requirements are. Please take a few minutes to fill in this 


form by July 31 and you will automatically be entered in the 
sweepstakes. The prize is this WinBook XP, a DX4-100MHz notebook. 


Portable: a notebook or subnotebook computer 


4 What type of processor will you require? 


weighing 8.5 Ibs. or less. (Choose one.) 
1 Do you plan to purchase a portable com- Intel «d ET MIE............. eee l 
puter within the next 12 months? (Choose one) Intel 486 DX2/50 MII............................ 2 
Definitely yes ......................... eee , wee MOAI ME cases snesnsetcenicnarsssnoe => 
upi Getic etras... Cyrix DX2/66 MHz.......... 
ny mita cL 7 0 m s 
C Check here if you have purchased in the last six mocths Intel 486 DX4/75MHz...................... 6 
1A uf yes or maybe) Will this unit be paid for Intel 486 DX4/100 MEA uer 
by yourself or by your employer? 486, unsure which version ....................... a 
Self (please go on to Question 2) ......... ! Intel Pentium | RARE 9. 
Employer (please go to Question 1B)....... | Am Ren A 7 mae — M 
: Intel Pentium ——M 
1B (M paid by employer) Approximately how tnte} pentium 100 MBz.s- m 
m aa by your company: Intel Pentium 120 MEIz............................. " 
1000 or —— employees Intel Pentium 150 MHz............................. E" 
500-999 employees... — — J[ntel Pentium, unsure which version... — 
ER) EUR ial EC waeeMERFEENEMM _ 
100-499 employees .................................. 3 MI 
50-99 employees ......... e i tT  —— ——— — 207, 
i EPA. LL a a TY 
Fewer than 50 employees ......................... * . Baftimos.. 
BEBÉ cnet rrt Riu & dui an MN a A 
2 
2 Will you require CD-ROM with your next wi ey une at bus T you require? 
portable computer? ( one: ) m e O—————————— Tite Tt yy MEER 
Yes, internal CD-ROM, built into notebook , EE partcm —————— 2 
Yes, external CD-ROM, connected to port or fis or ae 89a468*809409994992244btatbut(nobhéttdébóouvoK 3. 
docking station.................. eere 1 p i DTe 58 Vig ^ 
Mf coo tmt , 9 Which screen will you require for your 
Uncertain... 4, Portable computer? 


3 For the unit selected above in question 2, 


Screen type (Choose one.) 
Monochrome........................ seen 


— | 
what weight would you be willing to accept? 
(Choose one.) Dual-scan color ..................................- — 4 
v —— ——— , 0 Nfivestmtrix color een — 
5.0 lbs a. Screen size (Choose one.) 
qaa oen ocn OR m , 84 dlagonal........... e ‘ 
| ee eee «a DA inch diagonal... — 
6.5 Ibs soe : 10.4 inch diagonal................................. 6. 
7.0 Ibs " 11.4 inch diagonal................................. 7, 
8 lbs. or more *?6$999999349905399 B9 8T P9999 949$96999539€*«x9Ph59 ——__ S 12.4 inch diagonal s A ee a ———À 
Larger than 12.4 inch diagonal .............. — s 
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Contest Rules 
The contest is open to all U.S. residents 18 years ol age or The odds of depend on tha total number of entries ro- Rinnai 
older. No purchase necessary. An individual may enter te- ceived by the cutoff date of July 31. Employees of MoGravw- » 
gardiess of whether or not he or she chooses to paricipete inthe Hil, Inc., Winbook, their agences, subsidiaries, employees and 
survey. Entrants should fill out their daytime telephone num- families are not eligible to participate in the contest. McGraw-Hill, Title: 
ber where indicated. Limit: one entry per person. inc., i$ noi responsible for lost, late, or misdirected mail or in- 
Entries musi be received by July 31, 1995 to be eligible for the — oligibie entries. All fodoral, state. and/or local nies and regu- 
The finalist will be determined In a random drawing to — lations apply. Void where prohibited by law. One prize will ba Company: 
take place at BYTE. Tha winner will be contacted by telephone awarded. Tota! value of prize in $3900. The prize is not re- 
on August 1, 1995. Personal contact with the deomabie for cash, not rs substitution of the prize by the winner Actress: 


an affidavit releasing McGraw-Hill, Ine., from liability in con- 
nection with use of the prize. 


alowed. The winner s responsible for any and al taxes asso- 


6 (If you require a color screen) What 

resolution will you require? (choose one.) 
640 x 480 x 256 colors ........................... 
800 x 600 x 256 colors ......................-. — 3 
1024 x 768 x 256 colors .......................... "C 
1280 x 1024 x 256 colors ........................ 
1024 x 768 true color ............................— NEN 


7 Will you require the following in your 
portable, docking station or both? 


maliit Raih — Nelther 
Speakers... —— a ARR, S m 
Available CD-ROM ..... s.  &  * s 
Available floppy drive... |. » . 10 — mw. x 
Parallel port .............. — M. 
Serial Borti.eeeeene — H. 18 
Ethernet port............... —A. JJ a e 
Infrared port ............... —3 3 a m 
So port ..................... Lm 03 03. x. 
Tape back-up ............. "-———— — 
8 (If pald by employer in 1A) Would your orga- 
nization agree to purchase terms of net 45 
days with 3% late fee stipulated? (choose one.) 


Yes *&tb$aboqéoqualéqéóbéótonapsth?sePtpeoédaqaeca ta eoenesqhdeuob E, S 


9 What is the most important feature you 
look for in a notebook computer? 


ciated with the acceptance of the pnze. BYTE reserves the ngm 
to substituta a prize upon unavaiablity. For the name of the win- City- Sate ___Zige 
ner, send a sefl-addressed, stamped after August 1 to 

Marketing Magazine, Phone; CP 


Sweepstakes, Department, BYTE 
One Phoenix Mill Lane, Peterborough, NH 03458. 


Fax your responses to (603) 924-2535, or mail them to BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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> Data Compression 
Library* Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 


The PKWARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
functions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZIP® file format. 


Versions available for DOS, OS/2, Windows, and soon for Win32. 


sh, * Compatible with I3». * Compatible with 


IBM Cset/2 & Microsoft Win- 
Borland C+ for dows 3.x appli- 
OS/2. cations. 


e Romón provided as an object file e Fully reentrant. 


& library file. 


e Requires 36k of memory to 
compress & 12.5k of memory to 


extract. OS/2 Version $350 


* The DLL requires 36k of memory 
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Reviews 


number of activities per process rises. We 
were alarmed by a drastic slowdown on 
one test machine (a Tandy [AST] 486SX/ 
33 with 4 MB of RAM—Scitor’s mini- 
mum memory requirement) until we real- 
ized that our unlimited seed value was 
shoving articles through the process in 
gridlock-inducing volumes. You can also 
get into some trouble by monkeying with 
a variable that controls the real-time speed 
of each activity. 

The light show pales in value to the 
copious reports that Process Charter creates 
post-simulation. As shown in the diagram 
on this page, the Flow Model and Key Val- 
ues spreadsheets are usually your best 
analysis tools. Flow Model tabulates the 
raw numbers of objects that flowed 
through the system and the average time 
spent on each activity. Key Values sum- 
marizes the important Flow Model data. 
Here's where you nail bottlenecks and spot 
inefficient uses of high-priced personnel. 


There's Nothing Like It 
Besides the few quibbles already cited, a 
few more bear mention. The manual, 
though nicely laid out, methodical, and 
comprehensive, is missing index entries 
for such key terms as "seed," and several 
toolbar items are ignored, though you can 
find the references by flipping through 
text. The on-line help is similarly spotty, 
and the manual-based tutorial is too short. 
On the other hand, Scitor throws in three 
simple-yet-informative sample processes 
as well as some on-line case studies. 
Deeper study of simulation is probably 
necessary to get the full value of the pro- 
gram. Furthermore, accurately depicting 
business processes in the flowchart takes 
much thought, while assigning honest 
numbers to the spreadsheets is a poten- 
tial pitfall. Still, process modeling and 
simulation is an undeniably powerful tool, 
and Process Charter for Windows will 
likely do more than any previous program 
to make these disciplines accessible to 
non-specialists. 8i 


David Essex is a technical editor for BYTE 
reviews. He can be reached on the Internet or 
BIX at dessex@ bix.com. 


fax: (415) 462-4201 
E-mail: info@scitor.com 
Circle 1004 on inquiry Card. 
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Wanted: À Good 08/2 Spreadsheet 


In the duel between OS/2 spreadsheets, Lotus and Athena Design 


loft some empty chambers in their six shooters 


DANIEL GASTEIGER 


espite the recent popularity of 
D IBM's OS/2 and its hipper, leaner 

offspring, Warp, none of the 
major spreadsheet developers have taken 
the technically impressive OS very seri- 
ously. Lotus has remained the key provider 
of OS/2 spreadsheet technology, but its 
product plays like a DOS version of 1-2-3 
barely adapted to OS/2's GUL. And it lags 
way behind Lotus's other GUI spreadsheet, 
1-2-3 for Windows release 5. 

Meanwhile, a lesser known company, 
Athena Design (Boston, MA) has been 
running its own spreadsheet software, 
called Mesa, on Next machines. Late last 
year, the company began shipping Mesa 
2.0.1, a totally new spreadsheet for OS/2 
based loosely on the Next version. Mesa 
offers many advanced features, and its 
object-oriented approach makes it an 
excellent fit in the GUI environment. 

Unfortunately, it seems as if Mesa's 
designers skipped history class on the day 
electronic spreadsheets were covered. 
Users raised on other platforms (1-2-3 or 
Novell's Quattro Pro for DOS; 1-2-3, 
Quattro Pro, or Microsoft Excel for Win- 
dows; or 1-2-3 or Excel for the Macin- 
tosh) will likely feel frustrated working in 
Mesa. With so many outstanding examples 
of the spreadsheet around, it's surprising 
anyone would ship such a powerful spread- 
sheet that falls short in so many areas. 


GUI Enough for You? 

1-2-3 release 2.1 for OS/2 is a full-fea- 
tured DOS spreadsheet with many graph- 
ical goodies sprinkled in. Unfortunately, 
sprinkling does not a GUI spreadsheet 
make; 1-2-3 still feels as though it belongs 
in DOS. Lotus plans to change all this 
with the expected debut of Windows 95 in 
August. Lotus says the OS/2 Warp ver- 
sion of 1-2-3 will have some of the 
advanced GUI features of Windows 95, 
such as new right-mouse-button controls 
and a simplified user interface that 
employs a tabbed book metaphor. Mode- 
less InfoBox widgets will let you change 
spreadsheet attributes and see the results 
without first closing dialog boxes. Tighter 
integration of suite applications is also 


planned. The goal is to RE 
standardize features sets of | a 
the Windows and OS/2 | 
versions of 1-2-3. " 
At the other extreme, | | 
Mesa is a GUI spreadsheet || 
from the ground up, but it | | 
falls short of being full-fea- |. 
tured. At least both prod- 
ucts deliver on one feature | | 
that has become a spread- | | 
sheet standard: three-di- |. 
mensionality. A 1-2-3 file |. 
contains 256 spreadsheet | E 
layers, and a Mesa work- | ~ 
book begins with one layer | 
that you can add to as need- | Tx 
ed. If you're a graphical 3- 
D spreadsheet product, you 
really must have index tabs | 
on your sheet layers. Mesa | 
has such tabs, but 1-2-3 | © 
does not. Hand in hand with | | 
sheet tabs, Mesa gives you | © 
the ability to name sheet | l 
layers and to use the names | 
in formula references. | B 
Nameable tabs simplify |: 
navigating in three dimen- | ~ 
sions and entering formu- | § 
las that span several sheet |" 
layers. 


departure from a GUI 
spreadsheet standard, Mesa |. 
places its sheet tabs on the 
right edges of its layers, 
perhaps to conform to the OS/2 standard of 
running tabs down the sides of hypertext 
help pages. The Big Three Windows 
spreadsheets (1-2-3, Excel, and Quattro 
Pro) arrange tabs at the top or bottom 
edges, with the obvious advantage of sac- 
rificing only one of 20 rows on the dis- 
play rather than one of nine spreadsheet 
columns. Experienced spreadsheet users 
may find Mesa's seven-column display 
constricted. 

GUI spreadsheets should also be able 
to show graphs and drawings alongside 
numeric data. 1-2-3 lets you paste graphs 
in the spreadsheet and add graphics from 
the clipboard or from graphics files. How- 
ever, to draw on the spreadsheet, you must 
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create an image in some other program 
and paste it into the sheet—moving and 
resizing the image until you get the desired 
result. Mesa's draw layer is slightly more 
sophisticated. With it you place lines, 
arrows, circles, and rectangles on the sheet 
as you might with a simple paint program. 
These tools could use refinement, though; 
for example, adding a geometric shape to 
the worksheet requires interacting with a 
cryptic dialog box (see the screens above 
for a comparison of 1-2-3's and Mesa's 
graphing abilities). 

Perhaps the most obvious GUI feature 
of both 1-2-3 and Mesa is their respective 
toolbar facilities. In both products, a col- 
lection of buttons appears across the top 
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border of the spreadsheet as one-click 
shortcuts to common tasks. In 1-2-3, the 
default icon palette holds 21 SmartIcons, 
and there is a dialog box you can use to 
change to other palettes, and even to design 
your own palettes. You can select from 
more than 60 icons as you customize the 
Smarticons facility. Mesa calls its collec- 
tion of icons the toolbar. It offers only 15 
icons, and there is no utility for customiz- 
ing the collection. 

Mesa gathers a huge number of spread- 
sheet formatting and editing tools into a 
package of dialog boxes called the Selec- 
tion Manager. Using the dialog boxes, you 
can add sheet layers, assign page names, 
add rows and columns, change widths of 
columns and heights of rows, and so on. 
These options and more are available 
through Mesa's pull-down menus, so the 
Selection Manager is a sort of shortcut to 
oft-needed commands. 

Both Mesa and 1-2-3 offer variations 
on a number of useful GUI features. For 
example, 1-2-3 lets you view up to five 
successive spreadsheet layers simultane- 
ously in a "perspective" view, and Mesa 
lets you open multiple windows onto a 
single workbook. Both spreadsheets pro- 
vide copious graphing options—bar, line, 
pie, area, and x,y (scatter plot) graphs, to 
name a few. While Mesa displays a graph 
in the spreadsheet, it offers only textual 
dialog boxes and pull-down menus to help 
you choose graph types. Once you acti- 
vate 1-2-3's graph window, you can access 
a graph gallery in which pictures repre- 
sent the available graph types. Such a 
gallery is decidedly GUI-like, and sorely 
missing in Mesa. 


The Rest of the Story 

An important feature set for any spread- 
sheet is a robust collection of navigation 
aides. Users of DOS spreadsheets have 
always had powerful cursor-movement 
options. Mesa's concession to keyboard 
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users is to allow one-page 
hops via the PageUp and 
PageDown keys and a 
jump to cell A1 via the 


SPREADSHEET FEATURES: WHICH PROGRAM IS BETTER? 


fun —— 0 ee 
Bu — à 3 — jx  jGe 


Home key. To make seri- 9 [2-D worksheet ties | Good | Good __ 
ous jumps around the F- [Nameablesheettabs —  — | None — | Good | 
sheet, you have to use the $ — [Recalculation speed | Fair — | Excellent | 
mouse. EM [Use otcursorkeys | Excellent | Poor | 


The paucity of key- 
board navigation options 
in Mesa shows up in its 
cell-editing facility as 
well. For example, as you 
create a formula entry, you 
must either type cell and 
range addresses, or click 
and drag over cells and 
ranges to include in the formula. Moving 
your hands from keyboard to mouse and 
back as you build complex @ functions 
becomes tiresome, particularly if you're 
used to pressing arrow keys to point at 
cells and ranges. Gosh, you can't even 
highlight a range by holding down Shift 
and pressing arrow keys. 

What GUI spreadsheet doesn't offer 
database management tools? Mesa. 1-2- 
3, though, contains a sophisticated tool 
set, including the powerful and underrated 
(albeit sometimes tricky) DataLens facility 
for linking to external database tables. 
With it you can query databases across 
networks, join tables, and perform virtually 
any database operation. Even without 
DataLens, 1-2-3's ability to query data- 
bases built in the spreadsheet is quite pow- 
erful and gives 1-2-3 a significant edge 
over Mesa. 


Power User's Powerhouse 

Power users are often willing to trade a slick 
user interface for high-speed, low-resource 
performance. Depending on your exact 
needs, Mesa will likely be the better choice. 
For one thing, there's the size of the two 
programs. Mesa comes ontwo floppy disks, 
and 1-2-3 comes on five (six, according to 
the documentation, but we found only five). 
Considering how many more features 1-2- 
3 offers, it's not surprising that Mesa is so 
much smaller. 

Once you've installed the software, 
you'll discover further performance dif- 
ferences. For example, launching Mesa 
from the desktop took nearly 40 seconds if 
it was our first task after booting up OS/2; 
launching 1-2-3 took only 19 seconds. On 
another measure, a Mesa file containing a 
small (6 columns by 6 rows) spreadsheet 
model and a single bar chart used less than 
7 KB of disk space. À similar 1-2-3 file 
along with its satellite graph file used over 


Red indicates winner for that category. 


Ki  [Chans/graphical objects | Fair — — | Good — | 


In-sheet database management | Good ^ | None — | 
Access to extemal databases | Good | None | 
Shortcut icons on toolbar Excellent 


OVERALL | Good — | Fair 


16 KB. Finally, when we loaded 
the spreadsheet with formulas that keyed 
off the @RAND function (a random num- 
ber generator), a recalculation cycle in 
1-2-3 took almost twice as long as it did in 
Mesa. 

People who build automated spread- 
sheet applications might appreciate Mesa's 
use of REXX for a macro language. REXX 
is OS/2's built-in programming language, 
so it's a natural choice to automate any 
OS/2 application and to link processes 
across applications. Mesa also includes 
some spreadsheet-specific procedures you 
can call from REXX scripts. 

On the other hand, 1-2-3 uses a propri- 
etary programming language to augment 
simple keystroke macros. This approach 
makes spreadsheet automation easy to 
learn, especially given adequate docu- 
mentation in 1-2-3's manual and on-line 
help system. 


Why 1-2-3 Is Superior 

Dozens of other features distinguish the 
two products, and most of them weigh in 
favor of 1-2-3. For example, 1-2-3 is key- 
stroke- and macro-compatible with the 
DOS versions of 1-2-3, so it affords the 
only reasonable upgrade path for people 
with spreadsheets already running in DOS. 
For the time being, the current OS/2 
release offers most of what you could 
want in a spreadsheet; it's just not pack- 
aged appropriately for a GUI OS. What's 
more, it's a better spreadsheet overall than 
Athena Design's much more graphical 
Mesa. B 


Daniel Gasteiger is an independent spread- 
sheet consultant living in Lewisburg, PA. He 
recently contributed to the Que book, Using 
Lotus SmartSuite, and in 12 years has pub- 
lished more than 300 articles about spread- 
sheet software. You can reach him on the 
Internet or BIX at editors) bix.com. 


Simple SQL 


Four Windows tools enable easy data access for business managers 


CHARLES VOGT 


QL is a foreign language to most 
business managers, yet their in- 
formation demands require on-line 
access to enterprise databases. These days, 
you can't rely on scheduled summary re- 
ports; to compete, organizations must de- 
liver real-time data to business managers 
so that they can make informed, time-crit- 
ical decisions. SQL front-end tools em- 
power nontechnical managers by giving 
them direct access to client/server data- 
bases. 

Because the principal task of the prod- 
ucts examined in this report is to give non- 
technical users easy access to corporate 
data, they all must support an administra- 
rive layer. This insulates the manager from 
the complexities of the database structure 
and from having to learn SQL. 

This report includes evaluations of An- 
dyne GQL from Andyne Computing; Busi- 
nessObjects from BusinessObjects, Inc.; 
Esperant from Software AG; and IQ for 
Windows from IQ Software. Impromptu 
from Cognos is not included in this group 
because a stable prerelease copy of ver- 
sion 3.0 was not available in time (see the 
text box “Impromptu: The Report-Based 
Alternative" on page 223 for an early im- 
pression). 

Version 2.1.1 of Esperant is evaluated in 
this report, but version 3.0 is scheduled 
for release by the time you read this. Soft- 
ware AG says the new version will incor- 
porate many new features on top of its 
core technology. But the 
focus of this review is 
not on query/reporting 
tools that provide some 
features of the admin- 
istrative layer (e.g., pre- 
defining the joins in the 
database). Such pro- 
grams are oriented more 
toward programmers 
and technical users and 
do not fit NSTL’s cri- 
teria for this report. 


Querying Paradigms 
BusinessObjects and 
Esperant take similar 
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approaches to organizing data and offer 
flexible structures for building the query 
model. Both organize data into categories 
(referred to as classes in BusinessObjects) 
and items. 

Essentially, each category consists of a 
customized table or view. The names of 
the categories are defined by the SQL ad- 
ministrator. Items (referred to as objects 
in BusinessObjects) correspond directly 
to the columns in a database, although the 
administrator has the ability to create cal- 
culated columns. 

Both packages permit columns from 
more than one table to be represented as 


BusinessObjects 


Espërant 
Andyne GQL 
. IQ for Windows 


BusinessObjects Universe NSTI. 
Iools Window Help 
Y ii d] T cies T. 


BusinessObjects presents an 

, easy-to-use interface for 
generating ad hoc queries and 
defining selection and sorting 
criteria. Once a query is finished, 


a single cat- 


egory in the. vou can easily create reports and 
query model. emm presenting the data. 
Because the. Of the four programs reviewed, 
products also BusinessObjects delivers the 
support mul- most polished solution. 

tiple models, ! 


the administrator can tailor the data to 
match the perspective of a specific depart- 
ment or manager. 

IQ for Windows organizes a database 
into so-called IQ Views for querying. The 
administrator determines which tables to 
include. All the columns in the IQ View 
are then presented to the end user as a list; 


*Prices are for end-user kits only. To get full use of programs, Andyne GQL, BusinessObjects, and IO for Windows 
require separate administrator modules, priced at $1995, $3495, and $950, respectively. 
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this does away with the entire concept of 
tables and categories. The administrator 
can create many IQ Views that show dif- 
ferent subsets of columns, depending on 
the context being served (but only one IQ 
View can be used at a time). IQ is the only 
product here that does not permit perma- 
nent definition of calculated columns. 

Andyne GQL takes a much different 
approach. It graphically represents tables in 
a window on the screen. The tables appear 
as icons that resemble folders. Once the 
tables are organized on the screen, the ad- 
ministrator defines the joins by making 
physical connections between the table 
icons. Tables that define the intersection of 
two tables appear as a link between two 
tables (which is referred to as an embedded 
relationship). 

Even though it depends on physical 
links to define a model, Andyne GQL per- 
mits tables to be merged and represented 
as one view, This is limited to instances 
where there is a one-to-many relationship 
between the table being merged and the 
destination view. 

In addition, Andyne GQL adds flexi- 
bility by letting you define multiple win- 
dows within the same administrative lay- 
er. This lets you represent the database, or 
different parts of it, on separate screens. 
You can also define procedures to auto- 
mate certain tasks and to add buttons to 
the windows that automatically run pre- 
defined queries. 


SQL Joins 

All four SQL tools support direct joins 
between tables. With all the programs ex- 
cept for Esperant, the administrator de- 
fines joins from a dialog box that con- 
structs the join statements (e.g., orders 
.ordernum = entry.ordernum) and cre- 
ates a new table of defined joins. Rather 
than defining the join clauses, the Esperant 
administrator defines the primary and, if 
applicable, foreign key(s) for each table 
and then indicates whether the relation- 
ship is one-to-one, one-to-many optional, 
or one-to-many required. 

The definition of joins gets more com- 
plicated if an administrator defines mul- 
tiple join paths in the model. If the SQL 
tool being used does not provide a facility 
for resolving the ambiguity, a query will 
generate a Cartesian product, listing each 
record with all possible join combinations. 
Depending on the number of rows in- 
volved, this process could tie up the serv- 
er for a long time. 

BusinessObjects and Esperant resolve 
ambiguous joins by permitting the admin- 
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istrator to define what they call contexts 
and join paths, respectively. In cases where 
there are multiple paths between the col- 
umns selected for the query, these two 
tools prompt the user to select one of the 
defined paths between the tables. 

In Andyne GQL, the user graphically 
identifies the path to be taken between the 
tables during the definition of the query. 
However, GQL does not provide any fa- 
cility for preventing the user from select- 
ing both paths between the tables. If both 
paths are chosen, GQL generates a Carte- 
sian product of the tables included in the 
query. 

IQ for Windows is the only tool that 
does not provide a facility for resolving 
ambiguous join paths. If an IQ View is 
created that refers to tables with multiple 
join paths, an IQ query will generate a Car- 
tesian product. The only available solu- 
tion in IQ is to create separate IQ Views, 
each defining only one of the paths be- 
tween the tables. 


Query Capabilities 

All four products let you build calculated 
fields (e.g., revenue) along with aggregate 
fields (e.g., total revenue from all sales or 
total number of sales). In addition, all four 
can generate aggregates for groups (e.g., 
total sales or total volume of sales by prod- 
uct category). 

IQ for Windows, however, performs all 
the calculations itself instead of using the 
aggregate functions in SQL. IQ achieves 
most of the same functionality as the oth- 


er products by retrieving all the detail rec- 
ords that match the query criteria and then 
performing the calculations on the system 
that's running IQ. (The effect of this is 
evident in some of the performance re- 
sults.) IQ lacks one important capability 
in this area: It can't apply the SQL COUNT 
statement to a joined table (e.g., the or- 
ders table in a query retrieving orders by 
salesperson). 

Esperant offers different query capabil- 
ities by extending the kinds of informa- 
tion that can be generated in an ad hoc 
manner. These extensions include com- 
plex subqueries that you can apply as cri- 
teria in record selection, queries that re- 
turn the percentage of items matching the 
specified criteria, queries that compare 
two sets of records, and queries that cal- 
culate the result as a percentage of the ag- 
gregate (e.g., total, average, maximum, 
and minimum). 

Esperant’s Query Expert is a rules-based 
interface designed for nontechnical and 
technical users alike. It uniquely incorpo- 
rates rules to ensure that you produce only 
valid and semantically correct queries. It's 
the only interface that prevents you from 
generating invalid queries that include ag- 
gregates by graying-out invalid selections 
based on the choices made. 

As a result, Query Expert prevents you 
from improperly using aggregates at mul- 
tiple levels of detail. You can easily make 
this kind of mistake in BusinessObjects 
and Andyne GQL.; the result of such a 
mistake is a syntactically correct SQL SE- 


‘Testing by the Book 


STL tested the speed of the four 
SQL query tools using a book-or- 
der-entry database. Tests were done on 
Microsoft SQL Server for NT 4.2 running 
on top of Windows NT Server 3.5, which 
acted as a back-end server. The SQL 
query tools ran on a separate worksta- 
tion under Windows for Workgroups 3.11. 
The test database consists of eight 
tables: books, categories, publishers, au- 
thors, links, orders, entries, and sales- 
people. The amount of data in the data- 
base is purposely kept to a minimum so 
that the tests measure the speed of the 
query tool, not of the database server. 
The database consists of 2048 books, 
20 categories of books, 30 publishers, 
and 256 authors. Each book has two 
authors, as is indicated in the 4096 link 
records. The database was created with 
4096 order records, a total of 20,480 
entry records (five books are sold per or- 
der), and 15 salespeople. ' 
_ The simpie select test measures the 
- time required to run a simple query that 
 retrieves the first and last names sorted 
by last name, then first name, from the 
author table (which has 256 rows). The 
database server takes little time to pro- 
cess this query and return the data. 


FRONT-END PERFORMANCE 
All times are in seconds. 


ANDYNE GQL 


A select | 


Although all four products Wee 
equivalent queries that take the same 
amount of time for the server to process, 
IQ for Windows and Esperant take sub- 
stantially longer to process the query. 
NSTL attributes the slow performance of 
both to inefficiency in storing the data in 
their local data structures (in RAM). 

— Query with three-table join measures 
the time required to run a more complex 
query that retrieves the names of authors 
and book titles by authors with last names 
that start with H or S. The query specifi- 
cation includes sorting the records first by 


the-author's last name and then by first 
name. This query requires data from three 
tables (authors, links, and books) and re- 


'turns 584 rows from the database. The 


database server takes somewhat longer 
to process this query than the first be- 
cause it must join the three tables and re- 
trieve data from both authors and titles. 

Query with grouping and subtotal mea- 
sures the speed of processing a more 


complex query that groups the resulting. 


records and calculates a subtotal. Each 
program creates a query that retrieves 
the total revenue Eeee by. each sales- 
person by state. 

The results of this test PT a surpris- 
ing spread in performance. The database 
server takes significantly longer to pro- 
cess this query than it does for the first 
two tests. Correspondingly, Esperant's 
performance is better on this test, be- 
cause the time for the server to process 
the query represents a greater portion of 
the total time. 


Andyne GQL, BusinessObjects, ‘and Es- 


perant all generate essentially identical 
queries by making use of the SQL SUM 
and GROUP BY clauses. As a result, the 
database server does all the calculations 
and retums 15 rows (one for each state), 


BUSINESSOBIECTS ESPERANT 


E, by E CT 

- In contrast to the other programs, IQ for 
Windows takes a much different approach 
to this query—and all queries that include 
aggregates. Instead of using the GROUP 
BY and aggregate functions to have the 
server perform such calculations, iQ re- 
tríeves all the detail records that corre- 
spond to the selection criteria. In this 
case, it retrieves 20,480 entry records 
and 4096 order records, along with the 
first and last names of the 30 salespeo- 
ple, After retrieving the detail records, IQ 
sorts the records and calculates the sub- 


IQ FOR WINDOWS 


totals by state on the local computer. 
Complex query with report to screen . 
measures how long it takes to process a 
complex query (with results grouped by 
two criteria) and to generate a screen re- 


port with two levels of subtotals-and a . 


grand total. This test measures the speed 
at which the query tools can process ag- 
gregates on grouped result records, as- 
well as the speed at which the results ot. 


a query can be presented as a report, af j 


(The result shown in the table for Busi- 
nessObjects includes the time the pro- 
gram took to execute the query as well as - 
the time it needed to generate the report 
as a separate step in the process.) 

This test measured the speed of Es- 
perant's Reporter rather than that of its 


Query System. The Reporter automati- — 


cally runs the query and generates the 
report. without the intermediate step of 
displaying the results in a columnar ma 
trix. Also, because this test includes an 
aggregate (i.e., total sales revenue for 
each category by state), IQ for Windows ` 
again retrieves all the detail and order 
records (1801 and 1522, respectively) . 
and calculates the aggregate locally. | 
In the print report test, technicians 
print the 15-page report generated dur- . 
ing the previous test to a Texas 
Instruments microLaser with the 
Windows Print Manager enabled. 
Testers format the reports in each 
program as identically as possible 
(with regard to such details as fonts, 
borders, headings, and titles) for 
this and the previous test. 

For this test, NSTL records two 
times for each program: the time 
elapsed unti! control is returned to 
the user, and the time for the com-  - 

pletion of the printing (determined — 


by the drop of the last page from the print- 


er). Because this test measures the time 
needed to print a report already gener- 
ated to screen, the times for return of 
control to the user are short; >: 

- The exception to this, however, is IQ 
for Windows, which takes more than 20 
times as long as Esperant to return con- 
trol. IQ does not permit a report gener- 
ated to screen to be printed. Instead, the 
user must close the report and select Out- 
put to Printer to print the report. IQ then, 
again, processes the query before gen- 
erating the printed output. 
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Software Roundup 


QUERY FEATURES 
ANDYNE — BUSINESSOBJECTS ESPERANT IQ FOR 
&qL WINDOWS 
Administrative 


AMAA cacti Mn gem e * e e 


Add descriptions for columnablo namas Oo Oo 


fine display format for column 


e 

. 
Define valid joins 9 
7 


e € 
Limit colum 2055 * a L] 
Limit number. of TOWS retumed O e 9 o 
(Distribute models via database — a . [s Ema 
Automate queries as graphical buttons - a O O : 
Define dialog boxes foruser-quenyentry B~ MI 
© 


Set up user accounts for queries only O 


End-User Facilities 
BAAD Sate na Tote e © Q e) 


o € * e 
‘Busi y incorrect qui ce Ux SE (*- zw 
Permits direct entry ¢ ot soL : O e O 
User can limit number of rows retrie [e] wi VUE. Cd =. 
User can cancel queries e 6 m © 


2 1: -—— o— —————— 


Insert criteria from static lists eo e O O 

Supports union operator O Q 9 O 

Can store lists of selection criteria. o . — des urea il 
LJ $ 2 


d outer joins iik Dutübaos Se server) 


Tm mee values with 


defined text/values 
Count records matching criteria. e 9 e e 
‘Gount records in joined table, C — 5 — 0. — 9... 9 — D 
Show percentage that matches criteria. O O @ e) 
Oompwewosssousis —— 1 10 X SO -. e. — 9 
Add calculated column using e 9 © eo 
arithmetic functions 
Add calculated column using trigonometric, — [] UO UIS EOS IN 
ethartunctions — — ! F À | 
Query Results 
itane reis without  resubmitting query Q O O Q 

| | coli . . è O 

LJ Oo - Q 


' Queries can be saved as Icons in Program Manager. 
* instead lets you send SQL scripts from text files. 
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LECT statement that produces results of 
indeterminate meaning (for more details, 
see the review "Make Bulletproof SQL 
Queries," February BYTE). 

GQL is the only tool that has a drill- 
down feature in its query interface. After 
retrieving the results of a query, you can 
use GQL’s drill-down mode to highlight a 
result in the retrieved data. Once a result is 
highlighted, it's automatically added as a 
selection criterion for retrieving more de- 
tailed information. This feature lets you 
move quickly from a summary to detailed 
information. 


Performance Considerations 

NSTL's tests reveal some significant per- 
formance differences among the four prod- 
ucts, even on simple queries (see the text 
box "Testing by the Book" on page 219). 
BusinessObjects and Andyne GQL per- 
form up to expectations. But Esperant is 
surprisingly slow when storing informa- 
tion retrieved (in RAM) from the database 
server, 

It takes Esperant significantly longer 
than BusinessObjects and GQL to retrieve 
even simple queries. Esperant’s poor per- 
formance is less noticeable on queries that 
take longer to process on the server, be- 
cause Esperant adds time only after it starts 
receiving the enterprise data. 

Unlike Esperant, IQ for Windows’ slow 
performance is directly attributable to the 
way it uses SQL. IQ does not use the ag- 
gregate functions in SQL to generate sum- 
mary information. Instead, it retrieves all 
the corresponding detail records and then 
performs the calculation locally. This has 
two effects: More of the network band- 
width is used between the database server 
and the client generating the query, and 
the queries using aggregates tend to take 
substantially longer to run than they would 
if processed on the server. 


Model Distribution 

The facilities that are provided for distrib- 
ution and security vary significantly among 
these products. BusinessObjects provides 
the cleanest approach by using a database, 
or databases, to store and distribute uni- 
verses. Prior to installation, BusinessOb- 
jects creates a repository database on a 
server that's accessible to all users. (Mul- 
tiple repositories on various servers can 
be created later if all users cannot access a 
single database server.) 

Thus, when the administrator completes 
the definition or maintenance of a uni- 
verse, the universe is exported to the repos- 
itory; a user's copy of the universe is then 
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REPORTING FEATURES 
ANDYNE BUSINESSOBJECTS ESPERANT 1Q FOR 
CQL WINDOWS 
General Reporting Facilities 
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automatically updated the next time he or 
she uses it. The same mechanism is used to 
distribute queries defined by the adminis- 
trator (or by anyone else). With this mech- 
anism, a user automatically has a person- 
al copy of the universe definition with his 
or her defined queries, which allows the 
administrator to easily update the base def- 
inition of the universe. 

Andyne GQL models are distributed by 
making the model file(s) freely accessi- 
ble. They can be either copied locally or 
shared. If the files are copied locally, up- 
dates can then be distributed automatical- 
ly by the database. GQL can update the 
administrative layer separately from the 
user layer, so changes can be made to the 
database structure without affecting any 
customizations. 

The administrator distributes Esperant’ s 
so-called DataViews by either copying the 
files onto the local disk or granting read 
access to a shared directory. Any updates 
are made globally by updating the shared 
directory or, for nonnetworked distribu- 
tion, by copying the DataView files into 
each local directory. 

The definitions of IQ for Windows’ data 
dictionaries are stored in a single file that 
the administrator can create and name (with 
a .DAT extension). Multiple data dictio- 
naries can also be created. The adminis- 
trator grants access by making the dictio- 
nary file available on the network. 


SQL Security 

All four programs provide some level of 
security. All except Andyne GQL permit 
definition of user accounts to control ac- 
cess to the query models. 

GQL lets the administrator define a sin- 
gle password per model to restrict user ac- 
cess. [n addition to any password required, 
GQL requires each user to enter the data- 
base user ID and password to access the 
database. A variety of security options are 
defined when a GQL model is created. 
The administrator can specify, among oth- 
er options, whether a user can update the 
data model, edit the SQL statements gen- 
erated, and save passwords with defined 
queries. 

Esperant offers a wide range of group- 
level security. In addition to requiring a 
user name and password, Esperant requires 
each user to enter the database user name 
and password before opening a DataView. 
(Esperant can also be configured to save 
queries with the database user ID and pass- 
word embedded.) 

An Esperant administrator can control 
whether groups of users can open queries, 


Impromptu: The Report-Based Alternative 


mpromptu 3.0 delivers a different per- 


spective on ad hoc access to data- 
bases than the four products tested for 
this report. Impromptu 3.0, which NSTL 
evaluated in the early beta stage, takes 
a report-based approach to ad hoc data- 
base access rather than a query-based 
one, Even with this different perspective, 
Impromptu has much of the same core 
functionality as the other products. 

With Impromptu, an administrator sets 
up a catalog that creates a layer between 
the user interface and the underlying data- 
base structure. Although the program is 
report-based, Impromptu's query-defini- 
tion tool can generate many of the same 
queries as the other programs. The Im- 
promptu catalog organizes the database's 
columns into a set of hierarchical fold- 
ers (much like the categories in Esper- 


ant and the classes in BusinessObjects). 

Catalog definition in Impromptu starts 
out with one folder per table in the data- 
base, which is based on data retrieved 
from the data dictionary. Impromptu then 
lets you move columns from one table to 
another or move the folder representing 
a table and insert it one level below an- 
other table. An administrator can also de- 
fine aliases for column and table names 
and define joins in the database. 

You generate Impromptu reports with 
the query-definition tool, selecting col- 
umns and applying selection criteria. Like 
the four evaluated programs, Impromptu 
lets you calculate columns, sort data, 
eliminate repeated data items in grouped 
queries, and perform aggregate calcula- 
tions on grouped data. Impromptu even 
lets you select criteria based on aggre- 


gates—a feature provided by Esperant, 
but not the other three programs.. 

Many of Impromptu's reporting capa- 
bilities are centered around the templates 
provided with the program. The Impromp- 
tu beta version Included templates for a 
catalog list, a customer form, an invoice 
form, name tags, and mailing tabels. The 
more complex ReportWise templates step 
you through defining a custom report. Im- 
promptu frames hold the retrieved data, 
but they can also contain OLE objects, 
pictures, and text. 

Overall, Impromptu offers an alterna- 
tive perspective on ad hoc data retrieval. 
NSTL’s beta evaluation of Impromptu 
leads us to believe that Impromptu is - 
worth a close look, especially for organi- 
zations interested in generating highly 
formatted reports from a database. 


databases, reports, and saved tables. The 
administrator can also specify whether a 
particular user can save query results, save 
queries, save the generated SQL, and print 
from the program, among other options. 

Each BusinessObjects account can be 
assigned either novice or expert status, 
which determines only whether à user can 
edit the SQL statements generated by the 
software (experts are permitted to; novices 
are not). By default, the software auto- 
matically connects to the database by using 
the user ID and password that were stored 
when the universe was defined. 

If an organization requires an individual 
password, the user ID and password must 
be added as arguments to the command 
line that launches BusinessObjects. There 
is no way to configure BusinessObjects to 
require each user to enter the database user 
ID and password in a dialog box. 


Andyne Computing, Ltd. 
Kingston, Ontario, Canada 
(800) 267-0665 
(613) 548-4355 
Circle 1138 on Inquiry Card. 


BusinessObjects, Inc. 
Cupertino, CA 

(800) 703-1515 

(408) 973-9300 

| Circle 1139 on Inquiry Card. 
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IQ for Windows provides a broad set 
of security features based on user accounts 
and groups of users. However, it imple- 
ments the security through the DOS char- 
acter-mode program, and the security is 
based on assigning numeric levels to users, 
groups, and various database resources. 
This makes overseeing the security quite 
burdensome for the administrator. 


Nontechnical SQL 

Of the four SQL tools, BusinessObjects 
delivers the most polished solution. Its par- 
adigm of classes and objects lets the ad- 
ministrator easily establish customized 
views into critical business data. Distrib- 
ution of the model through a repository 
on a database server makes it easy to keep 
large numbers of users up to date. Once 
the administrator builds the model and de- 
fined macro objects (e.g., calculated fields), 


IQ Software Corp. 
Norcross, GA 

(800) 458-0386 

(404) 446-8880 

Circle 1140 on Inquiry Card. 


Software AG of North America, Inc. 
Reston, VÀ 

(800) 423-2227 

(703) 860-5050 

Circle 1141 on Inquiry Card. 


BusinessObjects presents an easy-to-use 
interface for generating ad hoc queries and 
defining selection and sorting criteria. 
Once a query finishes, it's easy to create 
reports and charts for presentation of the 
data. 

Esperant 2.1.1 is a first-generation prod- 
uct that will soon be replaced by version 
3.0. While the administrative module of 
Esperant 2.1.I is rough around the edges, 
it does enable an administrator to orga- 
nize the contents of a database to match 
specific needs. The key features of Esper- 
ant are its query language and Query Ex- 
pert, which directs you through sophisti- 
cated queries with assurance that you're 
getting all the information you need. Es- 
perant-generated queries take the best ad- 
vantage of SQL to expand the variety of 
queries available to business managers for 
ad hoc information. 8 


This report contains the partial results of a 
recent issue of Software Digest, a monthly 
publication of NSTL, Inc. To purchase a com- 
plete copy of the report, contact NSTL at 625 
Ridge Pike, Conshocken, PA 19428, (610) 
941-9600; fax (610) 941-9950; on the Internet, 
editorsQnstl,com. For a subscription, call 
(800) 257-9402, BYTE magazirte and NSTL 
are both operating units of McGraw-Hill, Inc. 
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HANDS-ON TESTING 


V.34 MODEMS 
ANSWER THE CALL 


What do you want from a modem? Speed? Interoperability? 
Reliability? Read on—all the information on 28.8-Kbps 
external and PC Card modems is right here. 


JIM KANE AND HELEN HOLZBAUR 


o you believe that time is money? This old adage is especially true in the world of telecommu- 
nications. Every time you access a remote computer, you're incurring costs: the easy-to-spot di- 
rect costs, like phone bills and connect charges, as well as the hidden costs of computer time and 
operator inactivity. It’s no wonder we welcome devices that promise to reduce file transfer 
time. These V.34 modems answer that call. 

We tested 25 external and seven PCMCIA PC Card modems, all capable of pushing data at 
rates of up to 28.8 Kbps. How do these modems transfer data so quickly? To begin with, they use state 
changes (0 as a low-frequency signal on the wire, | as a high signal) to represent data. For modems from the 
computer Stone Age (i.e., below 1200 baud), the baud rate represented the bit, or transfer, rate. Engineers then 
discovered that they could encode more than 1 data bit in each state by using DPSK (Differential Phase 
Shift Keying). Thus, by increasing the number of phase shifts for each bit, a 2400-baud modem could achieve 
transfer rates of 2400 or 4800 bps. 

The next major development, QAM (Quadrature Amplitude Modulation), added a new dimension called 
amplitude modulation. QAM generates 4 bits for each phase shift, using both phase and amplitude as 


How to use this guide 


Unless otherwise indicated, performance scores are reported in bytes per tions found in most of the U.S. If you have special requirements, such as 
second. We weight unidirectional throughput more heavily than the other full-duplex operation or network management, look more closely at the re- 
performance tests, because this test line represents typical line condi- ported "Two-way Communications" result. 


The average throughput for each — ap a ae =r | Impai i diffi 
: Practical Peripherals ProCiass ZSSLCD paired lines simulate difficult 
modem during one-way (half-duplex) phone conditions, including noise 


communication. This represents the typi- uu "Cn feat, omny to Une. has an Informative LCD screen, and a and satellite delay. 


cal rate at which the modem transmits [er TU SO da oiik en mario bongi ii iM etry Hae oy 
M Our benchmarka, inching teo-way CPOO the NA (Takscomnmuri- 


data over a normal phone line. IS : The average performance of a 

L. modem over the lines represented 
The Overall Score is heavily weighted on , Wcluding a eyes warranty, The Hoyos Optime v.34 & Fax ced EEN T by Table 6 of the TIA/EIA 
performance, but it also takes into account ce PEOR ar eri erc e? BRS Telecommunications System 
the features, such as spoofing capability, Az i Bulletin TSB37. 
leasedHine support (for dedicated high- vom NU rr ae 
speed connection to a remote site), and «4 — The percentage of calls to and from 
various supported protocols. We also mor Kos O2 TC A Pe en Other modems in which a modem 
factored usability into the overall score, HAS Fee Cp 201.6 Fat nm made a V.34 connection. 
although lightly, because most people "———n a RERA -— 


install their modem only once, program We evaluated the modems on their The average throughput for each modem during two-way 
the modem software to handle the AT features, such as their ability to communication. This score is more important than one- 
commands, and expect the device to spoof, the protocols they support, way throughput only for applications that require full- 
function consistently thereafter. and the availability of on-line help. duplex capability, such as LAN bridging. 
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Inside Communications 


dimensions. Add in data compression with error cor- 
rection and modems could accurately transfer large 
amounts of data (a modem that uses data compression 
must have an error-correction protocol for it to work). 

Microcom developed MNP-5, one of the first data- 
compression methods. MNP-5 worked with the MNP-4 
error-correction protocol to achieve a 2-to-1 yield; a 
compressible file could be transmitted in half the normal 
time. 

To further things along, the ITU (International 
Telecommunications Union) came up with the V.42bis 
compression method. This protocol works with V.42 
error correction to provide up to 4-to-1 compression. 

The newest class of modems is based on the ITU V.34 
standard and pushes the U.S. telephone infrastructure to 
its limit. V.34 modems differ from their predecessors be- 
cause they negotiate more than just the basic baud rate, en- 
coding scheme, error-correction, and compression pro- 


ILLUSTRATION: BRUCE SANDERS © 1995 
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BEST OVERALL = 
Practical Peripherals ProClass 
2881CD 


This modem is fast, easy to use, has 
&n informative LCD screen, and a built- 
in clock, tt took top honors in almost 


| Impressive performance numbers 
make the ProClass a winner in the 
data transfer category. However, it 
lacks support for flash-ROM upgrades. 
PAGE 227 
LOW COST 
Maxtech /GVC XM288E- 


` The $199 Maxtech modem tumed in 
solid performance numbers and excels 
in usability, PAGE 227 


PC CARD 

BEST OVERALL — 

Practical Peripherals PCMCIA 
ProClass 288 with EZ-Port 

This PC Card modem finished with 
slightly lower performance numbers 
than those of the Hayes Optima but 
posted higher usability numbers. 

It also tled for top honors on our 
PCMCIA interoperability testing. 
PAGE 231 

BEST DATA 


Hayes Optima 288 V.34 & Fax. 
The Optima is the big winner based 
solely on data throughput. ft has the 
' best one-way throughput results of all 
the PC Card modems we tested. The 
Hayes also handled the TIA (Telecom- ` 
| munications industry Association) 
testing better than the others. 
PAGE 231 


tocols. They also “probe” the line and assess its capabil- 
ities and quality to optimize the data transfer rate, and 
they make necessary adjustments as line conditions change 
during a transfer. The V.34 standard offers 60 combinations 
of modulation schemes and baud rates to make line ad- 
justments on the fly. 

V.34 sounds great, but you won’t see it in action all the 
time unless you communicate solely within a pristine 
fiber-optic telephone network system. Even though large 
cities have installed fiber-optic cable to the telephone 
trunks, most connections extend through the copper 
wire strung between poles along the U.S.’s roadways. 
These links are subject to data disasters caused by elec- 
trical interference, rotting insulation, a variety of wildlife, 
and aging copper wire. Luckily, your V.34 modem falls 
back to a lower data transfer rate as line conditions 
worsen. If the line conditions improve, the modems will 
fall forward again. 
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THE FASTEST, THE SLICKEST, AND THE FRIENDLIEST 


EXTERNAL V.34 MODEMS 


ith the advent of the ITU’s V.34 specification, the — over less-than-ideal line conditions. Here, the edge went to the 
standard Windows 3.1 serial-port communications Practical Peripherals’ ProClass 288LCD. 

driver becomes hopelessly outmoded. The Win- 
dows driver supports a maximum DTE (data ter- Box’s Modem 3400 and Motorola ISG's V.3400. These two 


Number three and four were fairly expensive entries: Black 


minal equipment)—your PC—rate of 57,600 bps, and even are steady performers in both ideal and poor line conditions 
that is unreliable if you are using your modem in a back- (the Black Box failed only one TIA line, and the Motorola 


ground application. To overcome this limi- 
tation, we tested the modems with Bio-En- 
gineering Research Lab's (Ashland, OR) 
TurboComm, which is an enhanced serial- 
port driver for Windows. As a result, we 
achieved 115,200-bps communication be- 
tween the modems and the computers, en- 
abling us to test the modems’ capabilities 
rather than Windows’ inabilities. 

External modems come in all shapes and 
sizes: We tested the standard rectangles, 
Sony Watchman look-alikes, and modems 
that look like baby monitors and even shark 
fins. The winner of this BYTE/NSTL Lab 

, Report is Prac- 

tical Peripher- 

x a als’ ProClass 
Es EE 288LCD (it 
| | looks like a 
Sony Watch- 


= =, " , man). 


The 288LCD 
outperformed 
all the other 
modems in our 
impaired tests, in the TIA (Telecommuni- 
cations Industry Association) lines test, and 
in the two-way throughput tests. lts features 
score was high due in large part to the LCD. 
With a glance at the panel, you can monitor 
each call's progress, including line condi- 
tions, connect speed, and compression type. 
Attaching cables to it is a little difficult, so if 
you move your modem around much, the 
288LCD may not be your best choice. 

The performance of Hayes' Optima V.FC 
& Fax was almost identical to that of the 
ProClass 288LCD in the throughput tests. 
The Optima is a solid performer in all as- 
pects of testing; it has everything we have 
come to expect from Hayes, including a long 
features list and the standard Hayes front 
panel. Surprisingly, its performance result 
was only average in our Interoperability test, 
although to many people, a Hayes modem 
still represents the industry standard. 

What really differentiated the top two 
modems was their ability to transfer files 


The Logicode Quicktel 
exemplifies the new shapes 
of external modems. 


VOICE AND DATA: 
CAN THEY SHARE THE SAME LINE? 


| Wouldn't it be nice to discuss a fax as it is being transmitted or to talk about the 


contents of a shared whiteboard as it is being altered—all without needing a sec- 
ond telephone line? 

Several single-line SVD (Simultaneous Voice and Data) technologies are con- 
tending to become the SVD standard (see “Doing It All on One Line,” January 
BYTE]. Technologies such as VoiceView from Radish Communications Systems, 
quickly switch between voice and data to simulate SVD, and Multi Tech Sys- 
tems' MSP (Multi Tech Supervisory Protocol] and AT&T Paradyne's VoiceSpan pro- 
vide simultaneous volce-over-data sessions. Intel and a group of modem makers 
are backing a technology called Digital SVD that lets users put voice and low-rate 
video on top of data. These schemes are all stopgap SVD solutions until ISDN dig- 
ital telephony takes over. 

To test this emerging technology, we set up an SVD session with two prepro- 
duction MT2834PCS-ISI modems from Multi Tech. Multi Tech's proprietary MSP 
technology uses a packet-transfer scheme to send voice arid data simultaneously. 
The Multi Tech modem's Talk AnyTime hardware feature lets users talk after a data 
link is established between the two modems. 

During testing, when the remote 
user picked up the handset, we held 
a conversation using a Digital Simul- 
taneous Data Link (DSP circuitry 
converts voice into digital format) 
while still passing data through the Rio | 
modems. We did not notice any sig- | 
nificant drop in data transmission [SS 


performance during our tests when 
we activated the voice/data feature. | 

Of the differing technologies for SVD, Radish's VoiceView is the most widely in- 
stalled and uses an alternating or switched voice/data integration standard. 
When it recognizes incoming data, in effect it mutes the handset and begins 
data reception. As soon as the line is again free of data, the VoiceView-enabled 
modem reactivates the handset and resumes the role of passive listener. Volce- 
View does not support videoconferencing and other applications that depend 
on continuous data flow, but it is an alternative to expensive ISDN solutions. 
Microsoft is building VoiceView support into Windows 95, and Radish has li- 
censed VoiceView to Rockwell to build into future-generation modem chips. 

As with Multi Tech's MSP, AT&T Paradyne's VoiceSpan achieves SVD by allowing 
voice and data to share bandwidth. Conversation happens at a normal rate, but 
when you talk and exchange data, speech quality degrades. Intel-supported Dig- 
ital SVD splits the modem line into two virtual channels: one transmits voice 
while the other transmits data or graphics. 


The Mutt Tech h MT2834PCS-SI SVD modem. 
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passed all the lines). Except for 
the color of their cases, the two 
look identical. However, noth- 
ing about these two modems im- 
pressed us enough to justify their 
$895 price tags: neither supports 
spoofing (see “What Does It Re- 
ally Mean" on page 232) for 
communicating with older soft- 
ware, and both have extremely 
short warranty periods. 

The Maxtech/GVC modem, 
the XM288E, 
is our recom- 
mendation for 

mg those on a tight 
MEE budget. Both it 
PERFORMANCE 75% and the Mo- 
torola ISG 
V.3400 have 
similar scores 
for throughput 
and impaired- 
line (including 
the all-encom- 
: passing TIA 
hes) performance, but the 
XM288E sends faxes faster. As 
with its more expensive coun- 
terparts, the XM288E doesn’t 
support spoofing or flash-ROM 
upgrades, but it lists for only 
$199, so you are, in fact, get- 
ting what you pay for. All the 
prices we quote, unless noted, 
are list prices; you should be 
able to find lower street prices. 

The Hayes Accura v.34 and 
the U.S. Robotics Sportster V.34 

| 288 are also eli- 
panera | gible for the 
low-cost cate- 
gory. The Ac- 
cura is a scaled- 
down version of 
the more fea- 
ture-laden Op- 
tima, but its per- 
formance is just 
USABILITY'15% as fast. Surpris- 
ingly, U.S. Ro- 
botics’ Sportster 
outperformed its higher-end 
Courier cousin. 

Only one modem consis- 
tently failed a performance 
suite: The Archtek SmartLink 
2834A simply could not con- 
nect to any of the fax machines 
in our test bed. Even with a 
firmware upgrade, the modem 
still could not speak "fax." 


KEY 


FATURES 10 


Ratings from 1 to 5: A is the lowest; 
AAAAA is the highest. 


BYTE BEST V.34 EXTERNAL MODEMS 


Practical Peripherals wins hands down 


aa 73. 4 EB Practical Peripherals ProClass 288LCD 


—— It's fast and easy to use. it has an informative LCD screen and a 
builtin clock, This modem took top honors in almost every aspect of 
our benchmarks, including two-way throughput, the TIA (Telecommuni- 
E cations Industry Association) Table 6 tests, and impaired-line performance 
testing. its unusual look and small footprint delighted our testers. The 
Hayes Optima 288 V.FC & Fax also provides solld performance, good usability, and 
excellent features, including a five-year warranty. The Hayes Optlma V.34 & Fax placed 
Just after the Optima 288 V.FC & Fax. This modem has the best one-way throughput 
scores of all the modems we tested. 


OVERALL -— 
MANUFACTURER/MQDEL PRICE SCORES FEATURES USABILITY ONE-WAY TWO-WAY — IMPAIRED' TIA’ — INTEROP? 
IT Practical Peripherals ProCiass 283LC0$459 AAAAA AAAAA AAAAA 5839 4934 6973 9307 76/80 
meen Hayes Optima 288 VFC & Fax $579 AAAAA AAA AA 5847 4930 6573 9093 60/76 
REL Hayes Optima 288 V.H & Fax $579 AAAAA AAA AA 5848 4445 6151 9013 72/72 
WAAR? Motorola ISG V.3400 $895 AAAAA AAA AAAA 555) 4699 5752 7532 B480 


Data throughput, plain and simple 


Practical Peripherals ProClass 288LCD 


The criterion for best data modem Is speed, speed, and more speed. No fax scores. 
The 288LCD's impressive performance numbers make It a winner. The LCD serves as a 
way of programming the modem. This eliminates much of the need to leam complex 
setup strings, and it lets you configure the modem without being attached to a PC. 

| Unfortunately, the 288LCD lacks support for flash-ROM upgrades. The Hayes 

=, Optima V.FC & Fax followed the 288LCD, outperforming it only on one-way throughput. 


OVERALL THROUGHPUT ' 
MAMUFACTURER/MODEL PRICE SCORES FEATURES USABILITY ONE-WAY TWO-WAY — (MPAIRED' TIA’ INTEROP °? 
KI Practical Peripherals ProCiass 288LCD $459 AAAAA AAAA  AAAAA 5839 4934 6973 9307 76/80 
MEER Hayes Optima 288 VFC & Fax $579 AAAA AA AA 5847 4930 6573 90903 60/76 
EMER? Black Box Modem 3400 $895 AAAA AAA AAA 5553 4699 5810 7458 80/80 
BMEMP Hayes Optima 283 V.M & Fax $579 AAAA AA AA 5848 4445 6151 9013 72/72 


Evading the ever-elusive street price 


LOW COST (LESS THAN $400) waech/cvc XM288E 


The $199 Maxtech/GVC XM288E and the $299 Hayes Accura v.34 tumed in 
virtually identical performance results. The Hayes excels in features, the Maxtech 
In usability. The Maxtech does what you want without the flashy LCDs, dasigner 
case, and high price tag. it also includes a five-year warranty. The Hayes modem 
delivers excellent performance and good features, but it doesn't support the high 
DTE (data terminal equipment) rate that the Optimas deliver or synchronous 
mode transfers. The meas Quicktel has the best features list of this group, and the Taiwanese Lectron 
Pragmatic is next. It doesn't offer a U.S, support number, but we didn’t need any. And the Zoom v.34x was 

our big winner In interoperability, completing the highest percentage of possible connections. 


OVERALL THROUGHPUT ' 
MANUFACTURER/MODEL PRICE SCORES — FEATURES USABILITY ONE-WAY TWO-WAY IMPAIRED' TIA’ INTEROP? 

ES Maxtech/GVC XM288E $199 AAAA A AAAA 5584 4733 5908 7597 . 76/96 
meen? Hayes Accum v.34 $299 AAAA AA AA 5846 4261 5729 8814 . 68/72 
EER U.S. Robotics Sportster V.34 288 $339 AAAA AA AAAA 5493 4240 5917 7725 6892 
MMERP Logicode Quicktel $279 AAAA AAAAA AAAA 5508 3458 5593 6744 72/68 
MOOR — Lectron Pragmatic DL1428RF $200 AAAA AA AAAAA 5464 3507 5418 — 7571 88/88 
! Bytes per second; higher numbers are faster. ? Percent V.34 calls/percent V.34 answers. 
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How We Tested 


e received identical pairs of 
modems from each vendor and 
subjected them to seven dif- 
ferent telephone line condi- 
tions and five kinds of data transfer tasks. 
We used Microsoft Windows 3.1 to drive 
the data through the modems, using ser- 
ial communications enhancement soft- 
ware to take advantage of the 16550 
UART (universal asynchronous re- 
ceiver/transmitter) buffer chips and to 
overcome the limitations of the standard 
Windows communications driver. The 
test lines represent the findings from com- 
prehensive TIA (Telecommunications In- 
dustry Association) surveys of lines in the 
U.S. Our performance tests also include 
varying amounts of line impairments. 


THROUGHPUT TESTS 


During throughput tests, modems trans- 
fer three types of files ranging in size 
from 131 to 333 KB. We measure each 
pair of modems for one-way and two- 
way transmissions over “central-office 
impairment conditions,” a minimally 
impaired telephone line that represents 
most of the calls made in the U.S. 


IMPAIRMENT TESTS 


We selected six lines with specific local 
loop conditions. The most difficult lines 


An —— 
| MODEM TEST EQUIPMENT 


are based on the V.56bis standard on the 
Intercontinental Network Model. Each 
line introduces a different combination of 
impairments: long satellite delays, phase 
roll, and noise. We connect like pairs of 
modems to a TAS series II modem tester 
that simulates the trunk line and local 
loops at both ends of the connection. The 
modems perform a one-way transfer over 
a given line at least 10 times. 

Most of the modems negotiated the 
first four impaired lines without much 
difficulty. However, they were not as 
successful with the V.56bis lines. None 
of the external modems was able to ne- 
gotiate the 16A.6.6 line at all. Only one 
PC Card, the Megahertz, was able to 
connect, and it could only do it once (a 
minimum of four connects is required 
for a successful test). 


TIA LINE TESTS 


For these tests, we adhered strictly to 
the guidelines specified by Table 6 in 
the TIA bulletin 
TSB37-A. Following 
the procedures out- 
lined in TSB-38, 
each modem negoti- 
ated each line once to 
transfer the TAS 
compressed file. 


We connected identical pairs of modems to a TAS series Ill 
modem tester manufactured by Telecom Analysis Systems 
(Eatontown, NJ). The TAS is able to simulate most line con- 99. 
ditions found throughout the world, including the central-of- |) sse 
fice impairment conditions as specified in TIA line 17C: ~ us 
“There is mild white noise (22.0 dBm), second-order non- 
linear distortion (55.0 dB compressed), third-order nonlin- -\@ 
ear distortion (56.0 dB), near echo (40.0 dB], far echo Mes 

(20.0 dB), and a short satellite delay (27.1 ms). The loop em- xv A 

ulator generated an EIAT at both ends of the connection. This AV AW 2s 

condition represents a direct connection spanning 2000 -< paia 4 JY Py 
feet and is the shortest local loop." We connected the "= es 
modems via the TAS to a Compaq Deskpro 486DX2/66M "Ne TAS series Il modem 
equipped with a Hayes ESP board to ensure that communi- E pias 
cations between the TAS and the modems used the 16550 ó 
UARTs (universal asynchronous receiver/transmitters). Each modem supports V.42 er- 
ror correction and V.42bis data compression, which we initialized on all the modems 
(even if the modem's default settings specified other protocols), so our throughput test 
results include the affect of these features as well. We configured the modems to 
receive data at their fastest supported rate (up to 115.2 Kbps) and to use hardware 
RTS (request to send) flow control rather than XON/XOFF. 
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We used Mi- Pa 
crosoft Win- 
dows for Work- 
groups 3.11 to — 
send a single-page fax to a Brother In- 
tellifax 620, a Hewlett-Packard Office- 
Jet, an Okidata DOC-IT 3000, a Sharp 
FO-510, and a Toshiba TF50. Only one 
modem failed this test. The scores are 
closely clumped because the fax ma- 
chines transmit and receive data at a 
slower rate and thus limit the modems’ 
performance. 


INTEROPERABILITY 


We gave each external modem three 
opportunities to call every other modem 
and transmit a single file. The scores 
represent a percentage of the successes 
(V.34 calls/V.34 answers). PC Card 
modems performed a similar test with 
six different external modems. 


FEATURES 
AND 

EASE OF USE 
We evaluated the modems 
on their features, such as 
their ability to spoof, the pro- 
tocols they support, and the 
availability of on-line help. 
For PC Card modems, we 
looked at their connectors, 
slot type, and software. Ease 
of use includes the thor- 
oughness of the documenta- 
tion as well as the ease of in- 
stallation and availability of 
customer support. 
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Jim Kane, Project Manager/NSTL, kas been 
testing network and PC hardware at NSTL for the 
past five years. 


Helen E. Holzbaur, R&D/NSTL, was a systems 
administrator and network manager at Temple 
University for 10 years before joining NSTL. 


Fred Crown, Testing Consultant/NSTL, has 75 
years of experience in the computer industry. 


John McDonough, Technical Writer/NSTL. 


The Lab Report is an ongoing collaborative project 
between BYTE magazine and National Software Testing 
Laboratories (NSTL) BYTE magazine and NSTL are both 
operating units of McGraw-Hill, fac. Coniact the NSTL 
staff on the Internet at editors@nstl.com: at NSTL, Inc.. or 
at (610) 941-9600. Contact BYTE on the Internet or BIX 
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Driven by the Power of... 


EXPERIENCE * MaxTech, along with it's affiliate GVC 
Corporation, is the world's largest manufacturer of PC modems, 


the top 10 PC manufacturers put their name on our products. 


| 

| 
"ST £z" using the latest technology for maximum perfor- 
BYTE mance and reliability. That's why our products 
=== are consistently rated as having the best - 

! price/performance value. 

. cation products in it's five ISO-9002 certified:piants. This buying 
clout and production efficiency enables us to deliver high quality 
products with “value-added” features at the lowest possible price. 


. Modems * All MaxTech and GVC modems are engineered for 
. throughputs up to 50% fastetthan other brands. And, each modem 
is packed with extras, suchas call-back security, voice features, 
free fax/data sofwarg and acomplete on-line service package. 


_ WHAT'S | 


networking products and computer peripherals. No wonder five of 


PERFORMANCE * MaxTech custom designs each product - 


PRICE * Each year, MaxTech produces aver 5 million communi- | 


EXPERIENCE 
PERFORMANCE 


TATE 


Network Products * From 16-bit ISA NIC's to 32-bit EISA . 

and PCI NIC's, HUBs, pocket adapters, PC cards and transceivers, 
MaxTech offers a complete line of network oes for SUP 

network management. V obs 


Introducing the Yesbook™ - We took the 
“No” out of Notebook * Yesbook computers — 
features a modular design which enables you to change and 
upgrade any key component at any time. You can custom WP cun 
the CPU, the display, disk drive and more. | 


Monitors * Our line of 9" to 21" GVC brand color Monitors” 
provide the quality and performance you need. They come loaded 
with convenience and power features, all at prices tailored for the 

tightest budgets. | A à ; 


Now You Know..... J 
Since 1978, MaxTech has been driven bya EN lo 77 
the performance you need, at a better price than you - 
thought, and the experience to make it all stick. ff 
For more TM about MaxTech products, please Y / 
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SOLUTIONS FOR MOBILE PROFESSIONALS 


PICK A PC GARD 


or the first time, our modem 
testing has expanded into the 
world of PCMCIA. We tested 
seven modems from different 
vendors, and we found little to differ- 
entiate them. These modems, designed 
to fit into credit-card-size slots, are 
perfect for mobile computing. As with 
any modem, the concern is for short 
connect times, high throughput, and, 
hopefully, ease of use. It may seem a 
bit steep to pay $499 for such a little 
modem, but keep in mind that you are 
not purchasing a box. Instead, you are 
purchasing the convenience of com- 
municating on the road without taking 
along a "luggable" modem as well as 
investing in an emerging technology. 

But like all good things, there is a 
downside to this micro-technology. 
Even though the peripherals provide 
more power and speed in smaller pack- 
ages, they must still communicate with 
big, older technology. A good example 
of this awkward interface is the tele- 
phone connection. PC Card modem 
vendors have developed an ingenious 
way of implementing RJ-11 in their 
5-mm-thick cards. EZjack, EZ-Port, 
and XJack are examples: The re- 
tractable RJ-1] jack pops out from the 
visible edge of the PC Card for when 
you need to connect to a phone line, 
and it tucks neatly back in when you 
are done. But the connectors are frag- 
ile. Rough handling can easily result 
in a broken jack and an unusable mo- 
dem. Also, depending on how the jack 
is implemented, it could interfere with 
other PC Card devices in a loaded mo- 
bile system. Fortunately, all the jacks 
of this kind in this issue were offset 
enough to the side so that you could 
use other PC Card devices, such as an 
Ethernet or SCSI adapter, simulta- 
neously. 

This new breed of modems is prob- 
ably the most standardized PC Card 
device available. All the major Card 
and Socket Services software programs 
offer at least minimal support for 
modems. Each of the modems that we 
tested came with its own software, and 
all operated with a point enabler. The 
advantage of using a point enabler to 


Make Analog Connections on 
Digital Phone Lines Sans Destruction 


There is nothing more frustrating than trying to make modem connections behind 
digital PBXes while in a hotel or at client sites. if there isn't a dedicated analog line 
for your modem, how do you send off your E-mail over a PBX line {the most common 
office phone system)? On top of that, there's a chance you can accidentally fry 
your PC Card modem by transmitting over digital PBX lines that carry higher voltage 
than analog lines. 

Most modems are designed to work exclusively on analog phone lines. Directly con- 
necting modems to certain PBXes, multiphone line jacks, and digital line jacks can 
subject the modems to excessive electrical current, resulting in a blown fuse, dis- 
abling DAA (data access arrangement) to a data line. This failure occurs because the 
digital line jacks don't use the same pins for tip and ring. These concerns have 
started a market for computer/telephone interface products that make connec- 
tions on digital, PBX, hotel, and international telephones. Several devices let you con- 
nect your analog modem into a telephone handset so that you can use any digital fine. 

Unlimited Systems’ ((619) 622-1400) Konexx Konnector Model 111, a $159 
portable device, protects modems from being destroyed by high voltage [see “Tales 
from the Trip" on page 159). It creates an RJ-11 jack at any telephone. The Mod- 
el 111 is compatible with V.FC/V.34 specifications. You just unplug the coiled 
handset cord from the telephone base unit, plug 
in the Model 111, and plug the handset cord into | 5 
the Model 111. A telephone level switch matches (J 
the modem signal to the telephone's signal. D! 

A similar analog/digital bridge is Radish's 
((800) 474-5001) InsideLine ($119.95). It con- 
nects standard modems into the telephone sys- 
tems of most multiline business systems. Inside- 
Line feeds modem signals into the telephone base 
via its handset jack and matches signal levels to ue 
the requirements dictated by the base. The phone Above: Unlimited Systerns' 
handset itself reconnects to InsideLine. This wipes en he 
arrangement maintains the proprietary connection Company Pátipheral 
between the phone and host PBX or key system. products’ Modem Saver. 
Also among this genre of connectors is Tele- ! 
Adapt’s ((408) 370-0515) TeleSwitch, a $149.99 device that eliminates the | 
frustration of trying to find an analog line when you’re not on home turf. " 

For basic PBX protection while on the road, IBM PC Company Peripheral X 
Products’ ((704] 595-7716) Modem Saver is a $29 pen-size device that clips on a 
shirt pocket and detects when it's OK to connect an analog device to an unfamiliar 
phone line. You just insert it into the telephone jack and indicators let you know if 
the line is safe and warns you if the modem can be damaged by currents above 90 
milliamperes. However, this is just a warning device and does not offer real protection 
against modem failure. 

Several modem makers are integrating safeguards that prevent you from blowing 
a fuse. Representatives of Hayes Microcomputer Products say that they have not yet 
encountered a PBX-fried modem but have started installing a high-current resistor 
in PC Card modems to provide “a comfort factor" for users. Modems from Mega- 
hertz with the C40 chip set include a Digital Line Guard that disconnects the modem 
when the current exceeds 125 mA. 


—John McDonough 
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power up the modem and set 
the necessary parameters (e.g., 
speed, parity, and data/stop bits) 
is that the enabler is not mem- 
ory-resident. Once you config- 
ure the mode and terminate the 
enabler, you free the memory 
for other applications. This 
a greatly reduces 

the overhead 
that complex 
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V.34 PC CARD MODEMS 


Looking for high speed and interoperability? 


Practical Peripherals ProClass PCMCIA 288 with EZ-Port 


Gad 
[ 


The Practical Peripherals ProClass PCMCIA 288 modem 
finished with slightly lower performance numbers than 
the Hayes Optima but had noticeably higher usability 
numbers. it also tied for top honors on our PC Card 


communica- interoperability testing. It comes with a retractable 

DATA AND FAX tions software phone jack (EZ-Port), and during testing, one of the two wires inside 

PERFORMANCE 75% produces. snapped off, rendering the modem useless. Once replaced, the 
The installa- modem ran extremely well, finishing first in our PC Card fax testing. 


It also iists for $40 less than the cost of the Optima 288 V.34 card. On the other ai the UR has la 
interesting features, including Integrated overload protection, which prevents the unwary user from 
inadvertently "frying" the modem on a hote! PBX line. 


tions for the 
DOS point en- 
abler can be 


tricky if you're 
USABILITY 155 unaccustomed OVERALL .  TMROUCHPUT! — 

Mn to selecting in- MANUFACTURER/MODEL PRICE SCORES — FEATURES USABILITY ONE-WAY TWO-WAY IMPAIRED’ TIA’ INTEROP? 
(including terrupts and ES Practical Peripherals PCMCIA 288 $459 AAAAA AAAA AAA 5751 4819 4759 7179 — 83/100 
port eec Most modems kommt Hayes Optima 288 V.34 & Fax $499 AAAAA AAAA A §752 4732 5477 7884 67/83 
have unique enabler software.  SMEL® Megahertz V.34 PCMCIA $449 AAAA AAA  AAdAAA 5491 4353 4052 6744 39/83 
Don't be fooled by the en- pamu U.S. Robotics Sportster 28.8 $499 AAAA AA AAA 5471 4256 5109 7424 83/100 
abler's name (e.g., ENAB- memp TOK systems 0F2814 $469 AAAA AAA A 5485 5857 5938 — 7047 10050 
DER DUM) - More than likely, if mag Microcom Travel Card 28.8P $349 AAAA AA AAA 5612 3588 5152 7522 50/50 
you switch modems, you need 
a new executable and a new "2 Multi Tech MT2B34LT $399 AAA AAA AAÀAAA 5037 2286 4369 6604 83/17 
initialization string. Documen- 
tation was often cryptic as to 
where to find the a cde Fast data mover 
command line for the enabler. 

Freeing memory is less of an Hayes Optima 288 V.34 & Fax 


issue in desktop systems that 
tend to be highly expandable 
than it is in mobile systems, 
where there is little space for 
installing extra SIMMs and 
where power conservation is a 
major consideration. 

Now for the good news. The 
performance of PC Card 
modems on a fairly clean tele- 
phone line approaches that of 


The Hayes Optima 288 V.34 & Fax is the big winner based solely on data 
throughput. It has the best one-way throughput results of all the PC Card 
modems we tested. The Hayes also handled the TIA testing better than the 
others did. The Optima is the only PC Card modem we tested that supports 
synchronous communication (with optional Hayes software). Practical 
Peripherals ProClass is the first runner-up, thanks to its five-year warranty 
and excellent one-way throughput scores. its support for flash-ROM upgrades 
renders it less likely to become obsolete as quickly as those that don't 
support this option. 


Ue F [A 


en d 


the high-end externals and far OVERALL THROUGHPUT ' 
exceeds that of the only-aver- MANUFACTURER/MOOEL PRICE SCORES © FEATURES USABILITY — OMENAY TWO-WAY IMPAIRED’ TA' — INTEROP? 
Ww MEE age V.34s. In &S Hayes Optima 268 V.34 & Fax $499 AAAA AAAA A 5752 4732 5477 7884 67/83 
Best Data fact, if we had mama Practical Peripherals PCMCIA288 $459 AAAA AA — AAA 5751 4819 4759 7179 — 83/100 
— based our rank- momo Megahertz V.34 PCHCIA $49 AMAA  AÀ AAAAA 5491 4353 4052 6744 3383 
258 sama ings solely On ay us Robotics Sportster 288 $499 AAAA A AàA  —— 547i — 4256 — 5109 — 7424 — 83/100 
» ias b lity, BHO Microcom Travel Card 28.8P $349 AAA AA AAA 5612 3688 5152 7522 50/50 
and fax scores, "MEE TOK Systems DF2814 $4609 AAA  AÀ å 5485 5857 5938 — 7047 100/50 
the top two PC Wwe? Multi Tech MTZEMALT $399 AAA AA AAAAA 5037 2286 43698 6604  — 8317 


Card modems 
would place 


! Bytes per second; higher numbers are faster. * Percent V.34 calls/percent V.34 answers. 


PC Card devices, we also con- 
sider performance under less- 
than-ideal conditions. In the 
TIA tests, we subject these 
modems to 36 different line/ 
loop conditions while transfer- 


and then we retest it), the 
scores represent a general 
"feel" for how well a modem 
can perform under adverse 
conditions. The PC Card mo- 
dems averaged about 300 bytes 


ing, where we make modems 
repeatedly transfer a much 
longer file, is even more dra- 
matic. Here, the difference is 
a staggering 2500 bytes per 
second. The moral: If you are 
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third and fourth ring a small file. Because the per second less than their ex- KEY 
overall. Unfor- TIA tests are executed only  ternal counterparts. The differ- 
tunately forthe once (unless the modem fails, ence in the impaired line test- | Ratings from 1 to 5: A Is the lowest; 


AAAAA is the highest. 


going abroad and expect to use 
your modem reliably, you may 
want to consider dragging an 
external one along just in case. 
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The Practical Peripherals Pro- 

Class 288LCD, our winner in the 

Overall and Data categories, sports the 

1 largest LCD panel. No longer content to 

|| just beep, scream, and flash at us, 

f| modems are beginning to express them- 

MI selves better. The 288LCD updates you 

"VU | on connect status, connect time, line 

=>" conditions, compression status, and it 

lets you configure the modem at the modem, eliminating much 

of the need to learn and input Hayes AT commands. 


The Telebit FastBlazer 8840 may be more suited to 


high-end network use, with its numeric keypad on the front 
and LCD screen that 
are well suited for 
network administra- 
tion. The FastBlazer 
Is just as informative 
as the Practical 
Peripherals ProClass === - : - = 
288LCD, with the exception that at test time, it could not com- 


ONORABLE MENTIONS 


PC Card EZjacks, EZ-Ports, and XJacks are at- 


tached RJ-11 phone jacks. Now you don't have to use little 
dongles or extra cables; phone lines fit right into the modems’ 
retractable jacks. On the downside, these jacks do not let you 
simultaneously use the phone, forcing — . 
you to detach the phone cord from Fa 
the jack. We found out the hard | 
way that frequent attaching and | £j 
detaching stresses the tiny wires | 
that form the connection, and they 
are apt to break. 


The U.S. Robotics Sportster comes with a different 
kind of PC Card phone jack. Even though it isn't a retractable 
jack ( you could lose it), it aips into the modem giving you the 
security of knowing the ca- 
ble will not slip. Also, the 
jack has two inputs, let- 
ting you use the tele- 
phone simultaneously 
without having to plug 


municate line conditions. By now, Telebit should have re- 
leased a firmware upgrade that will support this function. 


the modem. 


and unplug the jack from ` 


if you have delayed Purchasing a TETUR until V.34 arrived, you may find the information on n the modem box akin to 
reading the side of a cereal box (you know there's a lot in the product, but you aren't quite sure what it all means]. 
Here's a list of some of the more common features and what they really mean. 


Flash ROM 


The modem is software upgradable, often as simple 


as typing DOWNLOAD modem. 


V.42bis and MNP 5 for 4-to-1 compression 
The modem can compress files, but 4-to-1 compres- 
sion can be achieved only with V.42bis and a com- 


| pressible file. Files created with utilities like ZIP or 


ARC are already compressed and would not benefit 


| from these protocols, When the transmitting modem 
| detects redundant units of data, it recodes them 
|. into shorter units of fewer bits. The receiving modem 


then decompresses the redundant data units before 
passing them to the computer. 


V.42 or MNP error correction 

Any modem that supports compression must also 
support its companion error-correction protocol. V.42 
uses LAPM (Link Access Procedure for Modems). 
LAPM is an error-control protocol incorporated in ITU-T 
Recommendation V.42. As with the MNP, LAPM uses 
CRC (cyclic redundancy check) and retransmission of 
corrupted data (ARQ) to ensure data reliability. 


Data throughput of up to 115,200 bps 

Transfer rates this high for an external modem re- 
quire a serial port with at least a 16550 UART (unt 
versal asynchronous receiver/transmitter). The UART 
is a chip that transmits and receives data on the 
Serial port. 

Compliant with V.34 and V.FC 

Modems are jid to “speak” the official V.34 


protocol and the earlier V.FC Rockwell modulation 
scheme, as well as v, FAST. 


Data rates or data transmission of up to 28.8 Kbps 
The data or DCE (data communication equipment) 
rate is the maximum modem-to-modem speed that 
a modem can attain. Modems negotiate the DCE 
rate during the handshaking process. Note that the 
modems can go only as fast as the slowest modem 
in the link will allow. This speed is dependent on 
the protocal that.is used (a.g., V.34). 


Fall back/Fall forward 

Fall back is the ability of a modem to change Its 
transmission speed downward automatically when 

it encounters zn overly noisy line (e.g., a 28,B-Kbps 
modem might fall back to 14.4 Kbps.) When the Iline 
condition improves, modems that support fall forward 
will renegotiate a higher transmission rate. 


Satellite delay 

When you communicate with telephone networks 
that use satellites to transmit signals, the process 
of beaming a signal to a satellite and routing it to 
the receiving land station results in a delay. This de- 
lay can be disastrous to some modems. 


Spoofing 

Spoofing allows older software, using older protocols, 
to run efficiently at higher speeds. Modems that 
spoof accelerate XModem and other stop-and-go pro- 
tocols by returning a false acknowledgment as soon 
as a peewee toe the DTE to the modem. 
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SOME OF THE V.PROTOCOLS 


V.34 

The newest ITU-T (International Telecommunication 
Union—Telecommunication) standard allows data 
rates up to 28.8 Kbps and line-probing capability. 
v.FAST 

The interim standard that preceded the ITU-T 

V.34 standard and is similar to it. 


V.FC (V.FAST CLASS) 
When the ITU-T delayed in approving the V.34 stan- 
dard, Rockwell developed a proprietary modulation 
scheme for data communications speeds of up fo 
28.8 Kbps. 

V.32bis 

An ITU-T standard that extends the V.32 connection 
range: 4800, 7200, and 9600 bps, as well as 12 
and 14.4 Kbps. V.32bis modems fell back to the 
next lower speed when line quality is impalred, and 
fall back further as necessary. They fail forward to 
the next higher speed when line quality improves. 


V.42 

An ITU-T standard for modem communications that 
defines a two-stage process of detection for LAPM 
error control. 


V.42bis 

An extension of ITU-T V.42 that defines a specific 
data communications compression scheme for use 
with V.42 error control. 


Buying computer products is a major commitment. A commitment of time and money. 
So before you jump in with both feet, make sure the relationship is going to work. 
Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware and 
software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 
yours, ensure that components will talk to each other, work 
together, get along great — or they can't carry the Seal. And 
that's true for everything from drivers and servers, to applications, 
adapters and printers. 

For more information about the NSTL Seal or a list of manufacturers who have 
eamed it, call 800-220-NSTL or 610-941-9600. Before you walk down the aisle. 


€1S TEST 
WE d 


M 


[ | 
Plymouth Corporate Center * 625 Ridge Pike « Conshohocken, PA 19428 ° Fax: 610-941-9952 + NSTL is 8 division of McGraw-Hill, Inc. "Hn p 


Circle 77 on Inquiry Card. 


ROLL C2 ‘Eh, V.24 M ODEMS 


PERFORMANCE 


THROUGHPUT ' 
MANUFACTURER MODEL LIST PRICE ONE-WAY TWO-WAY IMPAIRED LINES! TIA LINES! INTEROPERABILITY? 
Archtek America Corp. SmartLink 2834A $289 4909 3963 2612 6244 72/72 
Best Data Products 2834FX $299 5474 3511 5065 7524 88/88 
Black Box Corp. Modem 3400 $895 5553 4699 5810 7458 80/80 
Boca Research, Inc. V.34 28,800 bps Boca Modem $232‘ 5478 3865 5690 6873 68/68 
Cardinal Technologies, Inc. Cardinal 28.8 Fax/Modem $179* 5474 3510 5294 7455 76/72 
CXR Telcom 2845-FD1 $795 5479 4405 5516 7001 80/72 
Hayes Microcomputer Products — Accura v.34 $299 5846 4261 5729 8814 68/72 
Hayes Microcomputer Products Optima 288 V.34 & Fax $579 5648 4445 6151 9013 T2f72 
Hayes Microcomputer Products Optima 288 V.FC & Fax $579 5847 4930 6573 9093 60/76 
IBM Com. Options Data/Fax 7852 Model 10 $287 5473 3737 5365 7581 80/96 
IBM Com. Options Data/Fax 7852 Model 13 $429 5443 4403 5405 6044 60/60 
Lectron Pragmatic DL1428RF $200 5464 3507 5418 7571 88/88 
Logicode Technology, Inc. Quicktel $279 5508 3458 5593 6744 72/68 
(d Maxtech/GVC XM288E $199 5584 4733 5908 7597 T6/96 
Microcom, Inc. Desk Porte Fast $519 5605 3601 5120 7722 76/36 
Motorola ISG V.3400 $895 5551 4699 5752 7532 84/80 
Multi Tech Systems, Inc. MT28342DX-ISI $349 5226 3977 5586 6603 88/80 
gp Practical Peripherals ProClass 288LCD $459 5839 4934 6973 9307 76/80 
Supra Corp. Supra Modem 288 $250 5460 3413 5425 6938 80/72 
Telebit Corp. FasiBlazer 8840 $1199 5283 4746 4911 6467 84/100 
U.S. Robotics, Inc. Sportster V.34 288 $339 5493 4240 5917 7725 68/92 
U.S. Robotics, inc. Courier V.Everything $595 5466 3502 5831 7599 -> 68/100 
Zoltrix, Inc. V.34 ZX-288 $166 5586 3610 5766 7465 76/80 
Zoltrix, Inc. V.fast ZX-288 $136 5501 3611 5426 7113 64/80 
Zoom Telephonics, Inc. Zoom V.34x $299 5474 3501 5214 7537 84/92 
PERFORMANCE MAX. SPEEDS (Kbps) 
LIST THROUGHPUT! DCE 
MANUFACTURER MODEL PRICE ONE-WAY TWO-WAY IMPAIREO LINES! TIA LINES! INTEROPERABILITY? FAX?  OATA FAX 
wie Microcomputer Optima 288 V.34 & Fax $499 5752 4732 5477 7884 67/83 60 288 144 
Products for PCMCIA with EZjack 
Megahertz Com. V.34 PCMCIA $449 — 5491 4353 4052 6744 33/83 65 115.2 144 
Microcom, Inc. Travel Card 28.8P $349 — 5612 3588 5152 7522 50/50 61 28.8 144 
Multi Tech Systems, Inc. MT2834LT $399 5037 2286 4369 6604 83/17 68 288 14.4 
| — Peripherals ProClass PCMCIA 288 $459 5751 4819 4759 7179 83/100 60 28.8 — 144 
with EZ-Port 
TDK Systems DF2814 $469 5485 5857 5938 7047 100/50 61 288 144 
U.S. Robotics, Inc. Sportster 28.8 $499 5471 4256 5109 7424 83/100 60 28.8 144 
BD = BYTE Gout. ' Bytes per second; higher number are faster * Percent V.34 calls/parcent V.34 answers. ? Seconds. ‘ Street price. 
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FEATURES CONTINUE ON NEXT PAGE 


MAX. SPEEDS (Kbps) 


BCE CHIP SETS ERROR CONTROL/COMPRESSION 
FAX! DATA FAX DTE DATA PUMP CONTROLLER MNP 5 MNP 10 LAPB LAPM V.42BIS 
28.8 144 1152 AT&T C882-290-5 AT&T 1633 F08 AB e O e ð © 
60 28.8 14.4 115.2 Rockwell RC288DPi, R6682-269 Rockwell L3903-55P, L39/U o O O © © 
61 28.8 144 115.2 SGS-Thomson 7544 Motorola 68302 3 O O O © 
60 28.8 14.4 115.2 Rockwell RC288DPi Rockwell L39 © O O e ð 
60 28.8 14.4 115.2 Rockwell R6682-21 Rockwell L3902-57 o 9 O O © 
60 28.8 9.6 118.2 AT&T 1633 Proprietary o O O O e 
61 28.8 144 115.2 Rockwell R6682 Motorola 68302 e O e 2 o 
61 20.8 14.4 2304 Rockwell R6682 Motorola 68302 e O e e d 
61 28.8 144 280.4 Rockwell R6670 Motorola 68302 v O O O " 
60 28.8 144 115.2 Rockwell RC288DPi Rockwell L39 © $ O O Oo 
60 2B.B 14.4 115.2 AT&T DSP1633 AT&T Z80182-29 © O O O e 
60 28.8 14.4 115.2 Rockwell RC288DPi Rockwell L39/U e e O e e 
60 28.8 14.4 1152 Rockwell RC6682-21 Rockwell L39U2-57 e @ O O 9 
60 28.8 14.4 115.2 Rockwell 288DPi Proprietary GVC 2910 2 O O O D 
61 28.8 144 1152 Rockwell RC288DPi Zilog 28082 e © O © e 
62 28.8 144 1152 56002 Motorola 68302 e O O O @ 
68 28.8 14.4 115.2 AT&T DSP33 Zilog 182 © O O 9 9 
60 28.8 144 230.4 Rockwell RC288DPI Highspeed 80C52 e Q Oo 9 a 
60 28.8 14.4 115.2 Rockwell RC288DPi Rockwell 3900 Series e © O O 9 
28.8 N/A 115.2 Proprietary Proprietary @ O O o e 
60 28.8 144 1152 Texas Instruments C51 Intel 186 with USR code @ O O © - 
60 28.8 14.4 115.2 Texas Instruments C51 Intel 186 with USR code ə O OQ © ə 
60 28.8 14.4 115.2 Rockwell RC288DPi Rockwell L39/U ə O O O 9 
60 28.8 14.4 1152 Rockwell RC288DP/VFC Rockwell L39/U e O O O e 
60 28.8 144 1152 Rockwell RC288DPi Rockwell L3900-55 or L3902-57 9 © O e € 
m CHIP SETS ERROR CONTROL/COMPRESSION SLOT XJACK CARD & SOCKET COMMUNICATIONS 
DTE DATA PUMP CONTROLLER MNP5 MNP10 LAPB LAPM V.42BIS TYPE CONNECTOR SERVICES SOFTWARE PROVIDED 
230.4 Rockwell RG683-17 Dallas DS80C320 ? Q O o9 e Type Il “i 2 Point Enabler; Hayes PCMCIA 
Install Program 
115.2 AT&T DSP163x Zilog 280182 9 O O 8 e Type I e o Point Enabler; System software 
115.2 Rockwell RC288DPi Zilog 28082 e d O e 9 Type II O Q Point Enabler 
115.2  AT&TDSP33 Zilog 182 © O O e Q Type Il O 9 Point Enabler, PhoenixCard 
Manager Plus 3.0 
2304 Rockwell RC288DPL Dallas Highspeed 60C52 © Q O e a Type Il & O Point Enabler 
300.0 Rockwell Proprietary 9 9 O e e Tpell O O Point Enabler 
115.2 Texas Instruments C51 Intel 186 e O O e e Type II O e Point Enabler 
N/A = not applicable. © = yes; O = no. 
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ROLL CALL OF V.34 MODEM 


FAX SUPPORT COMMAND SETS 
MANUFACTURER MODEL CLASS? CLASS2 V]  V.29 HAYES ESCAPE TIES ESCAPE BREAK ESCAPE PROPRIETARY 
Archtek America Corp. SmartLink 2834A 2 ^ e e e Q Q O 
Best Data Products 2B34FX ® e o e O O O 
Black Box Corp. Modem 3400 e © $ ® © O O O 
Boca Research, inc. V.34 28,800 bps Boca Modem e o E O © O O O 
Cardinal Technologies, Inc. Cardinal 28.8 Fax/Modem e m © e © O O O 
CXR Telcom 2845-FDF1 e o O z e O ð O 
Hayes Microcomputer Products Accura v.34 e O e o 6 O O O 
Hayes Microcomputer Products Optima 288 V.34 & Fax e O © © o O O O 
Hayes Microcomputer Products Optima 288 V.FC & Fax e O e O © O O O 
IBM Corp. Options Data/Fax 7852 Mode 10 © © e e - O O O 
IBM Com. Options Data/ Fax 7852 Model 13 e e & 6 o O O O 
Lectron Pragmatic DL1428RF e e e e e O O e 
Logicode Technology, Inc. ^ Quicktel € * ® e e O 3 O 
ust Maxtech/GVC XM288E e 5 e o O 9 O O 
| Microcom, Inc. Desk Porte Fast e O e O o O 9 O 
Motorola ISG V.3400 © O e e © O O O 
Multi Tech Systems, Inc. MT2834ZDX-ISI O e e e O ® t O 
BB Practical Peripherals — ProClass 288LCD e e e e o O O O 
Supra Corp. Supra Modem 288 © e O e O O O 
Telebit Corp. FastBlazer 8840 O O O O LA O O o 
U.S. Robotics, Inc. Sportster V.34 288 © o e e Ə O O O 
U.S, Robotics, Inc. Courier V.Everything € e ê € [^ O O O 
Zoltrix, Inc. V.34 2X-288 € @ © € ə O O O 
Zoltrix, Inc, V.fast ZX-288 € © ® e ^ O O O 
Zoom Telephonics, Inc. Zoom V.34x d 3 e e e O 9 O 
COMMAND SETS OTHER 
‘al FAX SUPPORT HAYES THES BREAK PROPRIETARY FLASH — LEASED-LINE 
14 MANUFACTURER MODEL CLASS 1 CLASS 2 V.I] V.29 ESCAPE ESCAPE ESCAPE ROM SUPPORT DOS 
q dum Microcomputer Optima288V.34&Fax — e O € o e O oO O O e Smartcom Exec 
T ucts 
T Megahertz Corp. V.34 PCMCIA € o e © è O O O O O N/A 
À Microcom, Inc. Travel Card 28.8P e QO e O ® O o O O e N/A 
Multi Tech Systems, Inc. MT2834LT O © o © O ð 2 O O O NWA 
p^ Practical Peripherals ProClass PCMCIA 288 2 o © eoe e Q O O G O QuickLink Il 
with EZ-Port 
TDK Systems DF2814 e O e © e O O O O o QuickLink II 
U.S. Robotics, Inc. Sportster 28.8 6 2 © © e O O O o O QuickLink lI 
9 = BYTE Best. N/A = not applicable. © = yes; O = no. 
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Fg" x * Fg 3 
LESTEI 
| "Aw d 


OTHER 
FLASH ROM LEASED-LINE SOFTWARE WARRANTY 
SUPPORT DOS WINDOWS MAC (YEARS) 

e o DOSFax Lite, Comit Lite WinFax Lite, Comit Lite QuickLink I| Fax 5 

O O Delrina 4 in 1 Delrina 4 in 1 MacCommCenter 2 

O 9 FaxTalk FaxTalk N/A 1 

O O N/A Fax Works MacCommCenter 5 

@ O NA FaxWorks, Comit N/A Limited lifetime 

9 O N/A N/A N/A 5 

O O Smartcom Exec Smartcom Smartcom Il 5 

O O Smartcom Exec Smartcom Smartcom Il 5 

O e Smartcom Exec Smartcom Smartcom Il 5 

O O QuickLink Il Plus QuickLink 1l Plus QuickLink II Plus 1 

o o N/A N/A N/A 1 

O 2 BitFax, BitCom BitFax, BitCom MacCommCenter 2 

9 3 Delrina 4 in 1 Delrina 4 in 1 FaxLite, QuickLink II Lifetime 

Q e Delrina 4 in 1 Delrina 4 in 1 FaxPro with Microphone 5 

© 2 N/A FaxWorks N/A 5 

O e FaxTalk Plus FaxTalk Plus N/A 2 

O O MultiExpress, MultiExpress MultiModemPCS, MultiExpress MacCommCenter 10 

Fax PCS, MultiExpress, MultiExpress 
Fax, TalkShow 

O a QuickLink Il WinFax Lite, QuickLink Il MacCommCenter Lifetime 

9 O Comit Comit, FaxTalk MicrophoneLT, Faxcilitate — 5 

9 ə N/A N/A N/A 2 

O O QuickLink Il QuickLink Il MacCommCenter 5 

@ o QuickLink II QuickLink 1l WA 2 

O 9 N/A BitWare Lite N/A 5 

O 2 N/A BitWare Lite WA 5 

O O Comit, DOSFax Lite Comit, WinFax Lite Microphone LT, MaxFax 7 

SOFTWARE SLOT XJACK CARD & SOCKET COMMUNICATIONS WARRANTY 
WINDOWS MAC TYPE CONNECTOR SERVICES SOFTWARE PROVIDED (YEARS) 
Smartcom N/A Type il e e Point Enabler; Hayes 5 
PCMCIA Install Program 
FaxWorks Data N/À Type Il e © Point Enabler, System soft 5 
FaxWorks N/A Type Il O 9 Point Enabler 5 
MultiExpress, Mutti- N/A Type II O 9 Point Enabler, PhoenixCARD — 5 
Express Fax Manager Plus 3.0 
WinFax Lite, QuickLink |i MacCommCenter Type ll = O Point Enabler 5 
QuickLink Ii STF Startfaxing, Type Il O O Point Enabler 5 
Microphone LT 

QuickLink li N/A Type | O 9 Point Enabler 5 


TOLL-FREE INQUIRY 
PHONE PHONE NUMBER 
(818) 912-9800 — N/A 1105 
(818) 773-9600 (800) 632-2378 1106 
(412) 746-5500 N/A 1107 
(407) 997-6227 — N/A 1108 
(717) 283-3000 (800) 775-0899 1109 
(408) 495-8520 (800) 439-1425 — 1110 
(404) 441-1617 N/A 1111 
(404) 441-1617 N/A 1112 
(404) 441-1617 NA 1113 
(602) 629-2200 (800) 426-2968 1114 
(602) 629-3200 (800) 426-2968 1115 
488625682399 N/A 1116 
(805) 388-9000 (800) 735-6442 — 1117 
(201) 579-3630 (800) 936-7629 1118 
(617) 551-1000 (800) 822-8224 1119 
(508) 261-4000 (800) 487-1456 — 1120 
(612) 785-3500 (800) 328-9717 1122 
(805) 497-4774 N/A 1123 
(360) 604-1410 (800) 727-8772 1124 
(408) 734-4333 (800) 835-3248 — 1125 
(708) 676-7010 (800) 342-5877 1126 
(708) 962-5010 (800) 342-5877 1127 
(510) 657-1188 — N/A 1128 
(510) 657-1188 — N/A 1129 
(617) 423-1072 (800) 666-6191 — 1130 

TOLL-FREE INQUIRY 

PHONE PHONE NUMBER 

(404) 441-1617 NA 1346 

(801) 320-7000 (800) 527-8677 1947 

(617) 551-1000 (800) 822-8224 1348 

(612) 785-3500 (800) 328-9717 1349 

(805) 497-4774 N/A 1350 

(916) 478-8421 (800) 999-4835 1351 

(708) 676-7010 (800) 342-5877 1352 
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“We recommend tbe Action AXP 2; 
as an excellent al-around NT 
workstation." 

BYTE Magazine, March 1995 


^WHOOSH!" 
Windows Magazine, March 1995 


m “AXP275 streaks from the gate, 
\\ NIX M À V | | sbatters records, tbe stopwatcb" 
WM RN M { N Government Computer News, 

February 6, 1995 


“Alpha cleans Pentium's clock" 
Windows Sources, February 1995 


“As good as it gets if you need 
speed” 
PC World, February 1995 


“Action AXP275 runs NT 
at full throttle” 


PC WEEK, November 7, 1994 


The AXP275 offers the 
fastest Win32 performance 
we've seen..." 

Windows Sources, February 1995 


“Every component of this 
mr wey YF "X7 nme; computer is representative of 
Hz TE E s at ee A S ^ pa ¥ A. Y = ——C | the best technology available.” 
mc = - ml PC World, February 1995 


The World's First Personal 
SuperComputer (PSC) 


diig ital li 


Nothing compares to the computing power same familiar user interface as the MS = | 
of the ACTion AXP275 RISC PC-the first Windows operating system, and runs MS [ q ] NUMBER NINE 
Personal SuperComputer. The PCl-based DOS and all 16-bit and 32-bit Windows Qu S WES 
ACTion System from BTG uses Digital applications. 1 ^ 
Semiconductor's Alpha 21064A 64-bit Powered by Digital and Microsoft Microsoft NOKIA 
microprocessor, with a cycle time of 275 Graphics by Nokia and Number Nine p 
MHz-tbe fastest processor available today! Storage by Hewlett-Packard and Toshiba = 

Networking by Cogent. | utu COGENT. TOSHIBA 
Capable of peak execution rates of 555 
MIPS, its performance is equivalent to a To learn more about the ACTion AXP275 | 
supercomputer. Imagine what you can do or any other of our ACTion System 58 HEWLETT’ "i 

; PACKARD 
with this much computing power! computers, including Pentium, call: | 
(800) 449-4228 e 


With Microsoft® Windows NT™ installed, 
the ACTion Alpha AXP275 provides the FAX (703) 876-1920 


INCORPORATED Aum 


Dieta! Semiconducor i$ EGuipmen Corporatien business. The folowing are trademarks of Digital Equipment Corporation. Aipha AXP, AXP and Ine Digital Microann regusterec Matha E... 
SEITE Ed VAIO and WRGcse NT Or aA Qv MITORR COTE EEN Al other logos 4/6 the property af thetr respective owners — - 


Circle 114 on inquiry Card. 


Digital's trio of processors 
offers different design 


possibilities 


BRUCE FAUST 


n a world where speed is 

king, not all RISC PCs 
are created equal. Currently, 
there is a marketing battle 
over which of the industry 
titans' RISC PCs are the | 
fastest. However, there's 
one unmistakable truth con- 
cerning RISC PCs: If you 
have ever used one and run 
a "native" Windows NT 
application (an application compiled for the RISC 
processor, not something running in an x86 emulator), 
you’ ll never want to go back to an x86-based system. 

Consider, forexample, Digital Equipment’s Alpha AXP 
family of microprocessors. Digital’s Semiconductor Oper- 
ation (Hudson, MA) has developed CPUs for many years, 
and the Alpha comes from the microVAX family of CPUs. 
However, the Alpha is rather unique when compared to 
other RISC processors. It was designed from the beginning 
as 64-bit processor, which differs from other 64-bit RISC 
processors that have evolved from 32-bit implementations. 
It has 64-bit address and data lines, pipelined both in and out 
of the processor. Furthermore, not only is the Alpha super- 
pipelined but superscalar as well. In a superscalar design, 
the CPU is issuing more than one instruction per clock tick. 
Digital's newest Alpha design, the 21164, issues four 
instructions per clock tick. This super-superscalar approach, 
coupled with a 300-MHz clock speed, yields a mind-bend- 
ing 1.2 billion instructions per second. 

There are essentially three types of Alpha CPUs. The 
table on page 240 shows a comparison of the Alpha fam- 
ily of processors. These are the 21066, 21064 (with two 
varieties), and 21164. As the table shows, the taxonomy of 
each processor is quite similar. However, there are varia- 
tions in the internal cache sizes, clock speeds, and external 
glue logic required. With that in mind, let's start with the 
first member of the Alpha family. 


The 21066 (PCA, PC Alpha) 

The 21066's strength lies in its ready ease of integration 
into a PC system, hence the moniker, PC Alpha. That's 
because the 21066 provides all on-board cache, DRAM, 
and PCI (Peripheral Component Interconnect) logic sig- 
nals. The PCI bus interface is 32 bits wide, which offers 


Walt Core Technologies 


Designing Alpha-Based Systems 


transfer rates of up to 132 MBps. Put 
another way, the designer doesn’t have to 
design the external glue logic for the cache, 
main memory, or a PCI interface, A com- 
puter architect can lay out the motherboard 
and then attach the multiplexed address 
and data lines for the write-back cache and 
main memory. Digital added an on-board 
PLL (phase-locked loop) that further sim- 
plifies the implementation of the 
PCI interface. You supply the 
21006 with an external 33-MHz 
clock signal, and the PLL multi- 
plies it internally to give the pro- 
cessor a clock speed to either 166 
MHz or 233 MHz. Meanwhile, 
the external hardware, such as 
the PCI bus, cache, and memory 
continue to operate at 33 MHz, 
simplifying design and compo- 
nent costs. 
In somc tests, the 21066 can out- 
mifi the faster 21064 family of CPUs in PCI I/O, sim- 
ply because the former processor's PCI interface is effi- 
cient. The cache and DRAM bus are 64 bits wide, giving 
the processor bandwidth up to 264 MBps. However, 
because the cache and DRAM interface are time-multi- 
plexed, the 21066 takes a performance hit relative to the 
21064 and 21164 processors on memory accesses. 
While the 21066's integer performance is bested by 
Intel's Pentium (94 SPECin92 at 233 MHz versus 112 
SPECint92 for a 100-MHz Pentium), the Alpha's floating- 
point performance is quite impressive (110 SPECfp92 
versus the Pentium's 82 SPECfp92). Floating-point com- 
putations are extremely important for such applications as 
rendering, animation, CAD, and other scientific applica- 
tions. The strengths of the 21066 are evident in low-cost 
64-bit RISC applications. If you want good floating-point 
performance as well as good I/O performance in a low-cost 
workstation, the 21066-based workstation is for you. Users 
of 21066-based systems enjoy about 25 percent better 
floating-point performance than Pentium 100 users. Base 
prices for 21066-based machines are under $4000. 


The 21064 

The 21064 was the first Alpha processor to arrive on the 
market, originally running at 150 MHz. Now the chip 
ticks along at 275 MHz. However, the 21064 requires 
external glue logic to interface the cache, DRAM, and 
PCI. The 21064 uses separate (nonmultiplexed) address 
and data lines; therefore, memory accesses are more effi- 
cient than in the 21066. This bus arrangement also allows 
such enhancements as doubling the data paths from 64 
bit to 128 bits, which offers a more effective method for 
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minimizing wait states and 
maximizing cache effi- 
ciency. However, design- 


Core Technologies [41] 


ALPHA FAMILY FEATURES 


Each processors features targets specific price/performance markets. 


ing the cache technology M 21066 - 41066A — 21064 210844 ` ze s- - 
to minimize the wait states | Total on-chip cache size 16 KB 32 KB 16 KB 32 KB 112 KB 
from the CPU to cache |; On-chip secondary cache size n/a c SM, na Wa 96KB. v 
memory is somewhat dif- | p* | (unified data - 
ficult, because a 21064 and instruction) 
running at 275 MHz has a | Die technology (micron size) .68 50 75 50 .50 to .40 
4-ns (nanosecond) access | Glockspeed (MHz) 166 233 150, 166,200 233,275 266, 300, 300+ 
cycle time. As result, even | Transistor count (millions) 22 24 1.6 1.8 9.6 
using the currently avail- | Extemal data bus 64 bit 64 bit 128 bit 128 bit 256 bit 
able 15-ns, 1-Mb static | External cache (level 2) 256 KB to 256KBto  128KBto 128KBto ma 
RAMs yields four wait 1MB 1MB 16 MB 16 MB 
states per memory access | extemal cache (level 3) nia n/a na n/a 2 MB to 64 MB 
at best. Build in DRAM interface e e o O O 

Using such cache tech- Bulld'in cache RAM interface . e e m O ! 
b ig a ees associa- | Build in PCI interface (32 bit) e E Q o Ó 
rq ded ads cinia External chip set required? _ o Es a E ° 

Externa! chip set PCI interface 32 bit 32 bit 32 bit 32 bit 64 bit 

cache performance. For se- ESAE PUE ps "o cra 
quential data applications, | "79d array count. oH7pii 287pin -4Stpin 43ipin ^ 409pin 
itis sometimes better to | Powerdissipation — — AERA oh KARA PORA xd 
operate a smaller yet faster | @ yes; O= no; n/a « notapplicable: : 


cache, such as one 512-KB | 
cache using 10-ns parts. In 
applications where the data might be accessed randomly, having 
a larger yet slower cache offered better performance. 

Newer 21064-based designs that offer cache SIMM modules are 
on the way. These cache SIMM modules are densely populated 
and can use fast 10-ns, 256-KB or 1-MB parts. These modules can 
be expanded from 2 MB up to 8 MB, allowing the 21064-based 
system to gain the best of both worlds: fast 10-ns access time 
for sequential applications and a deep cache for random-access 
applications. However, this makes the 21064 design more com- 
plex than developing a 21066-based machine. 

Although the 21064 might be more of a design challenge for 
engineers, users who like the more-power approach to computing 
love this class of machine. Running native Window NT appli- 
cations, a 275-MHz 21064 machine is about twice the speed of the 
Pentium 100 system, and floating-point performance is roughly 
four times faster than that of the Pentium. Emulated 16-bit x86 
applications on the Alpha run at about the speed of a 50-MHz 
486DX2. So, if you run many 16-bit applications, you might 
want a Pentium system instead. 


The 21164 

The 21164 is the newest in a series of Alpha CPUs from Digi- 
tal. And this one really screams, especially when it can operate 
at 300 MHz. At this speed, it posts 330 SPECint92 and 500 
SPECfp92. The key to this blazing performance is that the pro- 
cessor has a level 2 cache on-chip and issues four instructions 
per clock cycle. Because the level 2 cache is latched to the 
speed of the microprocessor, it offers zero wait states. The only 
exception, of course, is if the next set of data is not cached in 
either the level 1 or level 2 cache and must be fetched from an 
off-chip cache or from main memory. With cycle times now 
less than 4 ns, and using cache module SIMMs with 10-ns 
speeds, the 21164 will probably have at least four wait states. 
However, silicon that glues this chip to a third level cache, 
DRAM, and PCI interface is not yet available. Such chip sets are 
expected to be released later this summer. Also, the planned 
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PCI interface is expected to be expanded to 64 bits, adding to the 
complexity of the ASIC design of the glue interface. Early ver- 
sions of systems based on this chip will be expensive. Such 
systems will have complex designs and will require costly high- 
speed parts to keep the 21164 running at full speed. Also, the 
21164 alone has a price tag of $3000— higher than the price 
of some PC systems. 


Market Outlook 

Despite the Alpha's lead in the clock and performance race, Dig- 
ital clearly has a number of obstacles it must overcome to make 
the processor pervasive. First and foremost, more software ven- 
dors need to embrace the Alpha. Currently, a number of vendors 
have ported applications to the processor. To date, over 1500 
vendors with applications such as Word and Excel have already 
been ported. However, it's the ports of such software as Micro- 
station, Pro Engineer, and NewTek's Lightwave 3D that has 
fueled a boom in the Alpha-based workstation market. These 
applications are heavily floating-point intensive, and the native 
versions of these applications run circles around Pentium and 
even other competing RISC architectures. 

Another obstacle is support silicon. Glue logic chip sets are cru- 
cial for system designers to develop hardware capable of har- 
nessing the Alpha technology. Without this, I doubt many 
designers would be interested in developing programmable array 
logic-based motherboards. However, DeskStation (Lenexa, KS) 
has recently developed a chip set for the 21064 and one for the 
21164. These should be available early this summer. Other ven- 
dors should follow suit. 

Finally, pricing for the Alpha chip technology must entice 
users to make the switch from Intel or its clones over to Alpha. 
Time will tell if Digital has made the right gamble. 8 


Bruce Faust holds a graduate degree and is founder of Carrera 
Computers and NekoTech. Both NekoTech and Carrera manufacture 
RISC PCs based on Alpha technology. 
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Windows 95 Graphies Architecture 


New device-driver interfaces in 
Windows 95 help vendors of 
graphics boards showcase their 


hardw are-acceleration features 


STANFORD DIEHL 


rmed with figures forecasting huge growth in the 

entertainment market and showing skyrocketing 
sales of multimedia-capable systems to the home, Mi- 
crosoft is touting Windows 95 as a multimedia OS from 
the ground up. With multimedia in mind, Microsoft has re- 
vamped the graphics architecture of Windows. 

Most of the improved graphics architecture of Win- 
dows 95 has already shipped incrementally as APIs for 
Windows 3.1. These components will be integrated under 
Windows 95 and will sit on top of a new set of DDIs (de- 
vice-driver interfaces). They are the DCI (Display Control 
Interface) DDI, 3-D DDI, and GDI (Graphical Device In- 
terface) DDI (see the figure “Windows DDI Archi- 
tecture”). 

They will make it easier for vendors to write drivers 
that take advantage of specific hardware-acceleration fea- 
tures. The DDIs will act somewhat like DLLs for driver 
writers. Developers can call specific components of the 
DDI that their hardware can take advantage of and throw 
out the parts they don't need. The grand vision is a uni- 
versal driver architecture for Win- _ 
dows 95 and, eventually, for Win- 
dows NT as well. 


The DDI Model 

DCT, which was developed by Mi- 
crosoft and Intel, grants video 
codecs direct access to hardware 
video accelerators. A video codec 
can determine if the graphics 
hardware supports special video 
functions (e.g., scaling and 
RGB-to-YUV conversion). 
If so, the codec can send 
unscaled YUV (the color 
format used by motion | 
video) data directly to the 
video accelerator, freeing 
the CPU of scaling and ' 
conversion tasks. The device 
driver exposes a surface of 
video memory. The application 
can then write directly into the 


Windows DDI Architecture 


Win32-based application 


Digital wideo- | 
Gpi || and application) Oprati 
| APis 


Display Hardware 


video surface, either on-screen or off-screen. But DCI is 
currently only a specification; it's up to the graphics-card 
vendor to implement specific hardware features in a cus- 
tom DCI driver. The DCI DDI will let vendors imple- 
ment DCI functionality with little custom code. 

DCI has been a boon for motion video on the Win- 
dows platform. It has driven Microsoft to follow the same 
model for enabling hardware acceleration of other graph- 
ics functions. Microsoft announced a set of four APIs that 
will encapsulate what is now the DCI DDI (see the text 
box “DCI: The Next Generation"), extending the model 
beyond digital video and standardizing interfaces for 
sound, multiuser games, and digital joysticks. 


3-D Windows 

Windows 95 won't ship with an integrated 3-D engine. Mi- 
crosoft says it doesn't want to impose an engine on de- 
velopers who are already tied to existing 3-D APIs. Thus, 
3-D engines from Render Morphics (since bought by Mi- 
crosoft), Criterion, and other vendors will sit atop the 3-D 
DDI. As DCI does with video accelerators, the 3-D DDI 
will take advantage of 3-D hardware when it's available. 
It will allow the hardware to handle supported functions 
and “fill in" the gaps by emulating other 3-D functions in 
software. A game might display flat-shaded polygons if 
played on unaccelerated hardware, but on 3-D hardware, 
you would get smooth texture mapping while maintaining 
performance. 

The onus is on device-driver developers to enable hard- 
ware 3-D acceleration. When 3-D DDI ships (“post-Win- 
dows 95 launch,” according to Microsoft), a driver devel- 

zx». Oper will enable the set of 3-D 
| functions offered through the DDI 
that his or her card can handle. 
Developers won't have to worry 
| about which 3-D engine is being 
| used. The application sends the 
3-D function to the DDI, and it 
handles the rest, sending sup- 
ported functions to the hardware 
and passing unsupported func- 
tions back to the CPU. There- 
fore, 3-D applications will 
no longer have to support 
different 3-D chips. 


continued 


| 3-D game 
| APIs 


Windows 95 wiil provide a 
' series of graphics APIs—for 
F video, games, and 3-D ren- 
dering—using a new set of 
’ DDis (device-driver interfaces) 
F that enables vendors of graphics 
F boards to showcase their hardware- 
acceleration capabilities. 
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Games, Games, Games 

For games development (a /tuge focus of 
Windows 95), WinG functionality will be 
integrated into the DIBEngine. Developers 
who create their own graphic worlds can 
bypass the GDI by blasting DIBs (device- 
independent bit maps) directly to the 
screen. This will allow games to run as 
fast (or faster) under Windows as under 
DOS. Games developed previously with 


eee ec formance, two sels of stripes—those 


DCI: The Next 


Generation 


In Windows 95, DC} (Display Control Interface) 
will be enriched with four new APIs. They will 
provide direct interfaces for fast video, sound, 


making up the view directly to the right and 
the left of the current view—are loaded into 
memory. When you pan left or right, the cor- 
responding stripes are blasted to the screen. 
(For more information on Surround Video 
and Apple’s QuickTime VR, see “See You 
Around,” May BYTE.) 

In addition to 32-bit versions of Cinepak 
and Indeo, Microsoft is banking on MPEG 


the WinG API will run as is under Win.  'ltuser games, and digital Joysticks. support to enhance video playback under 
dows 95. Windows 95. Windows won't include an 
DOS sessions should be much more ro- DirectDraw Essentially, the new version of DCL MPEG codec in the box, but the MCI (me- 


bust under Windows 95. Each session can 


dia control interface) command set will in- 


carry its own configuration environment, TUM = er corporate MPEG control. You can load in- 
featuring unloadable device drivers. Dy- stallable MPEG codecs from other vendors 
namic drivers that uninstall after use will surfaces directly. (e.g., Mediamatics or Xing Technologies) 
also free up more conventional memory through MCI and manipulate the video just 
under DOS. And in the single-application The direct interface to sound caris. 4A — 25 YOu would an AVI file. Of course, DCI 
mode, you can dedicate all resources to a istent API for mixing and devel- will directly access hardware MPEG de- 
single DOS session. You cannot multitask : coders, when available, or otherwise launch 
in the single-application mode, but you oping digital (WAV) sounds. Windows PEG decompression in software. 
can ensure an optimal configuration for a 35 will also support general MIDI. MPEG lets developers “scale-up” video 
resource-hungry game. playback. Under Video for Windows, video 
WinToon will also be integrated intothe  ,. ; ' frames are simply dropped to keep audio 
DIBEngine. Full-screen animations will be — € ! z eom eg and video in sync. To avoid dropped frames, 
easier to deploy on the Windows platform, Wa — pan. developers often choose a frame rate ac- 
and features such as chroma-keying will let cording to the “lowest common denomina- 
developers lay animations across various tor" hardware of the targeted audience. The 
backgrounds, including video. = ; intera problem? A video title captured at, say, 12 
This is where an integrated engine im- gr viaa 3 icis x ram frames per second plays the same on a 486/33 
proves performance. In Windows 3.1, DCI aim max jag zx computer as it does on your high-perfor- 
works through Video for Windows. Under — ee digital joystick standard to support mance PCI-based (Peripheral Component 
Windows 95, however, developers can tap multiple joystick vendors. Interconnect) Pentium machine. 


into DCI when it makes sense. Animators 

can use the best performance scheme available: GD1, DCI, WinG, 
or a 3-Dengine. All these components are now interlinked and talk 
to each other (see the figure). For instance, the DIBEngine could 
call a DCI video-memory surface (if a motion-video accelerator chip 
is present) and render a 3-D object on the video surface using spe- 
cialized 3-D hardware. All these separate pieces come together in 
Windows 95. 


Better Video 

A new Windows technology called Surround Video can create a full 
360-degree graphics environment. You first create background 
images with existing production techniques (e.g., 360-degree pho- 
tography). Surround Video blends the image together to form an 
endless loop, correcting image distortion through remapping al- 
gorithms. Blue-screen keying superimposes overlay images or mo- 
tion video on top of the background. The view from within the in- 
terface extends right or left in a full circle. Surround Video also 
incorporates authoring tools and scripts for designating a sequence 
of scenes, including other panoramas. Hot spots link to DIBs, AVI 
(Audio Video Interleave) movies, audio files, or other launchable 
components, 

A new file type, called a striped DIB, stores scan lines as verti- 
cal strips (4 pixels wide). When you scroll to anew scene (a different 
view of the panorama), the engine loads enough vertical strips to 
fill the viewable area. In this way, the entire file is never read into 
memory (only the initial 640- by 480-pixel image is; a full 360- 
degree image is typically 4000 by 480 pixels). To improve display 
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MPEG, on the other hand, can dynami- 
cally adjust playback to meet the performance capabilities of 
your hardware. MPEG inserts key frames at configurable inter- 
vals. Intermediate frames look ahead and back to these key frames 
(i.e., bidirectional interframe compression), pointing to blocks 
of similar data to reference during compression and decompres- 
sion. MPEG can adjust the media stream dynamically, perhaps 
running only key frames on a slower machine or sampling audio 
at only 11 kHz. On a hardware-assisted system, the same MPEG 
stream could run at a full 30 fps with 44-kHz audio. 


Microsoft Corp. 
am Redmond, WA 
Fre (800) 426-9400 


Multimedia 95 
Clearly, Microsoft has done a lot of 
work to make Windows 95 a true Fg (206) 882-8080 
multimedia OS. The success of this Sihag fax: (206) 635-6100 
initiative will depend on the stability ` 
and robustness of the platform as well as on third-party vendors 
adhering to the Microsoft call to arms: quality 32-bit applica- 
tions, ease-of-use features, and light footprints. 

Consumers of multimedia may have a distorted view of what 
Windows 95 can deliver. It looks like a solid multimedia OS, 
but it is not designed to run optimally on low-end systems. For true 
multimedia applications, you'll need some fairly beefy hardware 
to take advantage of the architecture’s scalable design. If you 
want to play, ante up a PCI Pentium. 8M 


Stanford Diehl is director of BYTE reviews. You can reach him on the 
Internet or BIX at sdiehl@ bix.com. 


Programming Core Technologies 


Adding Apple Events to Your 


This final installment illustrates how 
to write the event handlers and tho 


dispatch table 


TOM THOMPSON 


ast month's column, Part 1 of this series, described 
how Apple Events function as a high-level means of 
IAC (Interapplication Communication). This month's in- 
stallment will finish up the series, completing the task of 
adding Apple Event capabilities to your Mac application. 
Part 1 left off at step two of the process, in which you 
build the application's dispatch table. The listing "Build- 


Mac Application: Part 2 


show what your application must do to respond to re- 
quired Apple Events in a given situation. For our Open 
Application event, we merely do nothing and return a “no 
error" code (noErr), indicating that things are OK. 

If your application doesn't happen to support printing, 
you return a code of errAEEventNotHandled to inform 
the calling application that no service is possible for that 
request. For a Quit Application event, all you have to do 
is knock down the flag that keeps the main event loop 
active. Upon leaving the main event loop, your application 
performs any housekeeping chores and exits. 

The Open Document handler code shows how your 
application receives filenames through a high-level event. 
It uses a boatload of Apple Event Manager calls to pick 
apart the event for the information you need. 

First, you call AEGet ParamDesc( ) to extract the para- 


ing the Dispatch Table" 
shows the data structure and 
for loop used to accomplish 
this. The loop calls another 
Apple Event Manager func- 
tion, ÀAEInstallEventHan- 
dler, with the elements of 
an event's class number, its 
ID number, and a pointer to 
the handler function. 

It's crucial to use NewAE- 
EventHandlerProc() on 
the pointers you supply. This 
sets up universal procedure 
pointers to these functions. 
This way, the Power Mac’s 
OS can safely context-switch 
to the handler code’s in- 
struction set (which could be 
either PowerPC or 680x0). 
This takes care of step two. 

Step three is to write the 
handlers themselves. The 
code to these is shown in the 
listing “The Four Event Han- 
dlers." Notice that we punt 
on handling an Open Appli- 
cation and Print Document 


event: That's because appli- - 


cation designs vary so wide- 


ly that there's no good gener- | 


ic code example possible. 
However, these code stubs 


Building the Dispatch Table 


// Structure for installing handlers into AE event dispatch table 
ue AEinstalls 


AEEventClass theClass; 
AEEventID theEvent; 
AEEventHandlerProcPtr theProc; 


EI 
typedef struct AEinstalls AEinstalls; 


// Build high-level event dispatch table and add our handlers to it. 
// Must use static declaration so the dispatch table has file scope. | 
Boolean Init AE Events(void) 


{ 

OSErr err; 

short 1; 

"ng AEinstalls HandlersToInstall[] = // The four required Apple Events 


(kCoreEventClass, kAEOpenApplication, Core AE Open Handler], 
(kCoreEventClass, kAEO0penDocuments, Core AE OpenDoc Handler], 
(kCoreEventClass, wr HE. DAMES E Core AE Quit Handler], 
POTEET OR, kAEPrintDocuments, Core AE Print Handler], 


for (i = 0; i < LAST HANDLER; i++) 
(  // Install each handler in application dispatch table 
err = AEInstallEventHandler(HandlersToInstall[ij.theClass, 
| HandlersToInstall[i].theEvent, 
NewAEEventHandlerProc(HandlersToInstall[i]j.theProc), 0, FALSE); 
| if (err) // If there was a problem, bail out 


| 
Report Err Message (PROBLEM, WITH, AE HANDLER) ; 
return FALSE; 
} // end if 
| // end for 


return TRUE; 
| // end Init AE Events() 
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The Four Event Handlers 


// High level open application event. 


panes 


return noErr; 
| | // end Core_AE_Open_Handler() 


OSErr Core AE Open Handler(AppleEvent *messagein, 


AppleEvent *reply, long refIn) 


// High-level open document event 
| pascal OSErr Core. AE, OpenDoc, Handler(AppleEvent *messagein, AppleEvent *reply, long refIn) 
Bis F 
AEDesc fileDesc; 
OSErr highLevelErr; 
AEKeyword ignoredKeyMWord; 
DescType ignoredType; 
Size ignoredSize: 
long numberOFiles; 
FSSpec inFSS; 


if (!(highLevelErr = AEGetParamDesc(messagein, 


keyDirectObject, typeAEList, &fileDesc))) 


{ 
if niece = AECountItems(&fileDesc, &numberOFiles)) == noErr) // Count files 


for (i = 1; 


aa *)&inFSS, sizeof(inFSS), 


Do Your Stuff(&inFSS); 
} // end if !highlevelErr 
| // end for 
} // end if noErr 


((i <= numberOFiles) && (!highLevelErr)); 
if (!(highLevelErr = AEGetNthPtr(&fileDesc, 


++i) 


i, typeFSS, &ignoredKeyWord, &ignoredType, 


&ignoredSize))) // Get each name 


highLevelErr = ee IPSE SCREEN // Dispose of the copy made by AEGetParamDesc() 


) // end if !highLevel 


return highLevelErr; 
// end Core AE, OpenDoc. Handler() 


// High-level print even 


p OSErr Core AE — Print .Handler(AppleEvent *messagein, 


return errAEEventNotHandled; 
| // end Core AE Print Handler() 


// High-level quit event 


pem OSErr Core AE Quit Handler(AppleEvent *messagein, 


guserDone = TRUE; 
return noErr; 
| // Core AE Quit, Handler() 


meters from the event's data structure. This function coerces the 
parameters into an array known as a descriptor list and drops it 
into the buffer pointed to by f ileDesc. 

Next, AECountItems() determines the number of objects in the 
list, which is the number of files to open. The value returned by 
this function sets up the for loop used to collect the filenames. 

Finally, AEGetNthPtr() gets the filenames from the descrip- 
tor list. The filenames are coerced into file-system specification 
records (t ypeFSS), a format used by most System 7 File Manager 
functions. When the filenames are in a form that's usable by the 
Mac OS, your application can perform the requested processing 
on their contents. Note that this same code can be used to get 
the filenames for a Print Documents Apple Event. 

Finally, you need to let the Mac OS know that your application 
can process Apple Events. To do this, 
you must set the isHighLevelEvent- 
Aware bit in the application's SIZE 
resource. If you fail to set this bit, the 
Mac OS never sends high-level events 
to your application. Most development 


Apple Computer, Inc. 
s- Cupertino, CA 
(800) 776-2333 
(408) 996-1010 
fax: (408) 996-0275 
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AppleEvent *reply, long refIn) 


// No printing done here 


AppleEvent *reply, long refIn) 


// Tell main event loop we want to stop 


environments provide a menu that lets you easily set this bit. 
These snippets of code should help give you a jump-start on 
adding Apple Event capabilities to your Mac application. To ob- 
tain the Apple Event Registry: Standard Suites document men- 
tioned in Part 1, which lists the structure and content of certain 
types of Apple Events, contact the APDA (Apple Programmer's 
and Developer's Association) at (716) 871-6555 or by fax at 
(716) 871-6511. Ask for part number RO130LLA. It costs $85. 
Another excellent source of information, where all those dense 
technical IAC concepts are translated into something a typical 
programmer can comprehend, is Dave Mark's Ultimate Mac 
Programming Secrets (IDG Books, 1994). It also has a lot of 
code samples on CD-ROM, the best training material of all. W 


Tom Thompson is a BYTE senior technical editor at large with a 
B.S.E.E. degree from the University of Memphis. He is an Associate 
Apple Developer and author of Power Macintosh Programming 
Starter Kit (Hayden Books, 1994). You can contact him on AppleLink 
as "T. THOMPSON” or on the Internet or BIX at tom_thompson@ 
bix.com. 


Simplifying Remote Management 


Standards-based remote 


monitoring takes hold 


SALVATORE SALAMONE 


wo trends—decentralization of organizations and 
the growing use of LANs—have created a chal- 


lenge for network administrators. They find them- 
selves responsible for keeping LANs in many remote lo- 
cations up and running. 

A big part of the problem is that many smaller sites 
cannot afford to have full-time technical staffers to handle 
problems. Even simple problems can be a pain. After all, 
you can’t expect a person who has little experience with 
computers to attach a protocol analyzer, such as the full- 
function Network General Notebook Sniffer Analyzer, 
to the network and diagnose the problem on their own. 
(And that's not to disparage protocol-analyzer manufac- 
turers, who have been making their products easier for 
networking professionals to use.) 

Recognizing that managers need to somehow see what's 
going on at distant locations, the IETF (Internet Engi- 
neering Task Force) has developed specifications for an 
RMon (remote monitoring) system that keeps tabs on the 
state of distant networks. RMon 
is an extension of the IETF's 
SNMP, which is — 
used to manage large net- 
works. The idea behind 
RMon is to distribute, 
throughout a network, 
probes that collection in- 
formation about the traffic 
on that network. 

The difference between 
SNMP and RMon is that 
SNMP monitors and man- 
ages network devices like 
hubs and bridges, while 
RMon monitors LAN traffic. 
With RMon, some of the man- 
agement intelligence is moved 
out onto the network, where 
RMon probes alert a centralized console 
whenever a threshold, such as number of 
packets, is exceeded. 

In a typical use of RMon technology, one 
probe would be located on each LAN seg- 
ment. The probe would monitor data trans- 
mission on that segment and organize the in- 
formation it collects into a format that makes 
iteasy for a manager at a central site to analyze 


console 


Typical RMon Scenario 


Management 


traffic patterns and diagnose problems at remote sites. 

Because of these helpful features, RMon is taking off. 
Virtually all router and intelligent-hub vendors are offer- 
ing RMon capabilities in their products or say they soon 
will. Other companies, such as Armon Networking, offer 
stand-alone RMon probes that connect directly to Ether- 
net or Token Ring LANs. Armon’s product is called On- 
Site. And many protocol-analyzer vendors, such as Net- 
work General, are offering RMon probes. 

While RMon has great potential to help network ad- 
ministrators better manage remote-site LANs, there is 
some confusion about what role an RMon probe plays in 
traditional network analysis and troubleshooting. The ma- 
jor point of confusion is a belief that RMon probes will ob- 
viate the need for traditional protocol analyzers. 

That's simply not the case. In fact, most networks would 
do well to employ both RMon technology and protocol an- 
alyzers. The two perform complementary, not compet- 
ing, functions. An analogy might help explain the differ- 
ence between an RMon probe and a protocol analyzer. 
In general, it's the difference between knowing that the ed- 
itor of BYTE got 50 letters and knowing what opinions 
were expressed by readers in those letters. Analogously, 
when deployed throughout a network, RMon can give a 
network manager good statistical and trend information 


about the number of packets passing over the network. 
continued 
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RMon probes distributed throughout a network coilect traffic Information that Is called 
up on a central management station. Protocol analyzers are then attached to a LAN 
segment when more detailed packet analysis is needed. 
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A protocol analyzer is able to take a captured packet and decode 
all seven of its protocol layers. 

Naturally, there's some overlap in the functions of an RMon 
probe and a protocol analyzer. For example, many protocol ana- 
lyzers can perform trend analysis on the data they collect. 

The way the two technologies can work to complement one an- 
other is to use RMon to baseline networks, study usage trends, and 
identify potential problems before they cause trouble for users. 
This will help reduce the number of trips to remote sites that 
technicians must make to solve problems (see the figure). 

And when a problem requires higher-level diagnostics to be per- 
formed, use a protocol analyzer. For example, a person could 
go to a troubled site with a laptop running Comtest's protocol an- 
alyzer, NM Elite. This Ethernet network analysis and testing tool 
includes an alarm and event log, as well as an expert system that 
helps diagnose common network problems. (NM Elite was the 
winner of BYTE's Best of CeBIT award in the connectivity soft- 
ware category.) 


It’s in the Details 
The type of information an RMon probe might collect is how 
many packets and what size packets are transmitted on the LAN 
segment. It will also look at the number of packets broadcast 
and collisions. This information could be used to spot a defective 
adapter card, which is bombarding the LAN with bad packets 
causing poor performance. 

RMon probes can also collect a trace of the traffic on the LAN 
segment over a period of time and pass this trace to a central site 
for analysis. This feature of an RMon probe can be used to study 
traffic pattems and perform trend analysis of the bandwidth de- 
mands of the users on that segment. One of the most important 
features of an RMon probe is that it can be used to send alerts and 
alarms to network management systems if a preset threshold of 
some network parameter has been exceeded (e.g., if collisions ex- 
ceed a level that is considered the norm for a particular LAN 
segment). 

The benefit of an RMon system is that it automatically collects 
information about the traffic on a LAN segment that is in a remote 
location. For a manager responsible for many LAN segments 
that are not all in the same location, that can be a great cost-sav- 
ing benefit. 

For example, without RMon, any problem 


NM Elite .......... m à". $.-.4 5 $2500 


RMon Groups - 


The IETF specifications for remote monitoring define the following nine 
feature groups. 


Group Purpose 
Statistics Collects and tracks information about collisions, 
data rate, and other network parameters. 


Samples from gathered statistics to build a 
running history of network performance. 


Compares network parameters from Statistics 
Group to preset thresholds to help identify 


potential problems. 
Generates an alarm when a threshold is crossed. 


Keeps table of statistics for every MAC (media 
access control) address. 


Prepares tables of hosts, sorted by the value of 
any statistical parameter gathered over a set 
period of time (e.g., the hub port through which 
the most number of packets have passed). 


Stores statistics. 

Checks packets against manager-defined filters. 
Allows capture of only packets that meet filtering 
criteria. 


person goes to the site and solves the problem instantly, the peo- 
ple working there are stymied until the technician arrives, If it 
takes a technician 2 hours to get to a site, the people there must 
sit idly by for a quarter of the business day. 

Using RMon can also help reduce the number of “emergency” 
trips to remote sites. By virtue of letting a manager preset per- 
formance threshold levels, he or she might be able to spot a prob- 
lem in the making. This would let a manager take corrective ac- 
tion before the users on the network even notice that anything has 
happened. 

For example, information gathered by an RMon probe might let 
a manager see that traffic on a LAN segment is increasing at a 
steady pace and is getting close to the maximum percentage band- 
width utilization that is acceptable before performance noticeably 
drops. Noting this trend, a manager can seg- 
ment the LAN so that traffic on each new seg- 


called into a network troubleshooting center (including SMC adapter card) ment is well below the level where performance 
that cannot be solved over the phone re- panera, rete de et suffers. 
quires a trip by a technician to the site. The 444 171 938 4591 In this way, the users never see any perfor- 
cost implications of such an approach to fax: 44.171938 1649. mance degradation. And a network manager 
network troubleshooting are high. First, k uei ut 3^ en does not receive a call in a few months (when 
there's the technician's time. Even if it takes E p 940-1710 traffic has greatly increased) from screaming 
him or her only 15 minutes to solve the prob- MI fax: (610) 825-7579 users saying it's taking forever for their ap- 
lem, there's the round-trip travel time to Circle 1147 on Inquiry Card. plications to run. 
consider. And that's a best-case scenario. k Notebook Sniffer Analyzer ...$9995 That’s just an example of how RMon will 
Whom should you send to the remote site ilr Modal make it easier to automatically collect infor- 
when a network fails? It's hard to know 9 (800) 764-3329 mation about the state of remote networks. 
whether a router or CSU/DSU (channel ser- TENE (415) 473-2000 This will let managers become more proac- 
vice unit/data service unit) has failed, or if ff- Ld here anata E tive when it comes to keeping their remote 
there's trouble with the leased line. Š ee E sites out of trouble. And with networks be- 
Without being able to diagnose the prob- OR aworna L s1973 coming increasingly decentralized, network 
lem remotely, a company may first send the Santa Barbara, CA managers will need all the help they can get. B 
wrong person to the site. This wastes that (800) 499-7666 i M——— 
person’s time and leaves the problem to be niga ae eerie Salvatore Salamone is a BYTE news editor based 
resolved. Adding to the cost of problems at - Circle 1149 on Inquiry Card. in New York, You can reach him on the Internet 


remote sites is the fact that even if the right 
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Privacy and Liberty 


T nere's a galaxy called M-87 about 30 million light- 
years away in the general direction of Cygnus. Observers using 


the Hubble space telescope are now pretty sure that in that Ex " 


galaxy there is an object weighing something like a billion so- 8 


lar masses compressed into a blob about the size of the end of RETE 
your thumb. If you have an Internet connection, you can see Z2 


M-87 and a bunch of other stuff that comes from the repaired "= 


Hubble on your computer screen (send E-mail to Holland Ford L 


at Ford 9 STSCI.edu to find out where you can get more in- 


formation through the Internet). 


I've just been to the annual meeting of the AAAS (American | 
Association for the Advancement of Science). There was a lot | 


of talk about nifty stuff you can find on the Internet, as well as things the In- 
ternet lets you do. "Shared minds" and "accidental collaborations" are a cou- 


ple of them. More on that in a moment. 


One of the most heated discussions at AAAS con- 
cerned Internet policy and privacy. The princi- 
pal exchanges were between Dr. Michael Nelson 
of the White House Office of Science and Tech- 
nology Policy and Marc Rotenberg of the Elec- 
tronic Privacy Information Center. The White 
House policy is that law-enforcement officers 
must be able to listen in on telephone calls, read 
fax messages. and record data transmissions. 
All this would be subject to search warrants, of 
course; but before they can get a warrant, they 
have to be able to get at the transmissions. 

Rotenberg noted that if this is the era of elec- 
tronic democracy, it's odd that just after his 
group delivered a petition from 47,000 people 
against the Clipper chip, the White House en- 
dorsed Clipper. Nelson's answer was, “We pay 
attention to everyone, not just users." 

Clipper. for those of you who may have tuned 
in late, is a scheme in which a hardware-en- 
cryption system would be built into computers. 
Thus, when you communicate through a com- 
pute , essen- 
tially any communications—there would be au- 
tomatic encryption at your end and decryption at 
the other end. Anyone intercepting your mes- 
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sages would be unable to read them. 

Anyone but the government, that is. Clipper 
would have built into it a backdoor key that 
could be used by the government to decrypt any 
message intercepted. Of course, the government 
could intercept and decode messages only after 
obtaining a warrant, and government agencies 
would keep the backdoor key secure, and every- 
one can be confident of that, and I am Marie of 
Romania. 

Clipper was supposedly killed last year, but 
there are periodic attempts to revive it or some- 
thing like it. There is also pending legislation 
to provide quite a bit of federal money—up to 
$500 million—to alter telephone-switching 
equipment to facilitate government access to 
telephone, fax, and Internet communications. 
As Rotenberg put it, they want half a billion 
bucks to make it easy to wiretap phones. 

About then, I began wondering what the ar- 
gument was about. It seems to me that the cat's 
out of the bag no matter what they do. Anyone 
who wants can get PGP (Pretty Good Priva- 
cy)—I hope this is the last acronym for the 
month, but it probably isn't. 

PGP is a shareware public-key-encryption 
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system worked out by Phil Zimmerman. 
His system incorporates encryption algo- 
rithms developed by RSA Data Security, a 
Redwood City, California, company. Zim- 
merman and RSA were ina 
pretty hefty dispute at one 
time, but they have settled 
their differences. RSA sells 
BSAFE and TIPEM Devel- 
oper’s Toolkits, which can 
help programmers build sys- 
tems like PGP. 

Public-key systems have 
two keys: your private key, 
which you keep, and a public key, which 
you broadcast to all and sundry. Anyone 
out there can use your public key to en- 
crypt a message that can be decrypted only 
by your private key. So long as you keep 
that key secure, anyone can send you mes- 
sages that only you can read, just as you 
can use other people’s public keys to send 
them private messages. Moreover, if you 
use your private key to encrypt a message, 
anyone with the public key can decrypt 
it—and thereby be sure that you sent it. 
Applications that use the RSA public-key 
cryptosystem, like PGP, solve the dual 
problems of privacy and authentication. 


YOUR 


Powortul features include: 


* visual merging & visual differencing 


PGP isn’t easy to use, but Jim Bidzos, 
president of RSA, says, “Two million Lo- 
tus Notes users send 5 million RSA public- 
key-encrypted messages every day, and 
most of them don’t even 
know they’re using RSA 
technology. That’s how well 
it’s integrated.” The Netscape 
Navigator Internet browser is 
another tool in widespread 
use that incorporates RSA’s 
technology as its security en- 
gine, and, again, most users 
don't know they're using it. 
The cat is truly out of the bag; but the gov- 
ernment won't let go. 


Zimmerman very carefully did not put his 
PGP system on any BBSes. He did give 
copies to several friends. One of his friends 
carefully uploaded it onto local BBSes that 
were not connected to the Internet. Of 
course, someone then predictably uploaded 
it to the Internet, and now PGP is avail- 
able to anyone, anywhere. 

This means that no matter what back 
doors the government puts into the "offi- 
cial" or "authorized" encryption schemes, 
if you put your message through PGP first, 


RELIES 


the government isn’t going to read it—at 
least not without considerable effort by 
the organization generally known as NSA. 
( That's assuming that Zimmerman hasn't 
built a back door into PGP, but there are 
pretty good reasons for assuming that.) 

When I pointed this out, Nelson replied 
that most criminals are pretty stupid, and 
they won't go to the trouble of using PGP. 
However, if law-enforcement officers 
don't have access to the bit stream, there's 
no possibility of using message intercep- 
tions as a tool of law enforcement. There 
are bad guys out there, and the govern- 
ment has to keep up with them. 

Last night, I used the Internet to put that 
proposition to Jim Warren, who's been 
around this business as long as I have. His 
reply was that while some crooks may be 
stupid, there are a lot of smart ones, and 
unless we get some standard encryption 
regularly in use, there's going to be a lot 
more computer crime—highway robbery 
on the information superhighway. It's hap- 
pening already. 


This business of the rights of privacy versus 
the right to have a government strong 
enough to protect us from criminals and 


on the 
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terrorists isn't easily settled. I expect most 
BYTE readers start with the same preju- 
dice I have against making it easy for the 
government to spy on me; but I did want to 
point out that the government's case isn't 
trivial, and Nelson makes a pretty strong 
argument for it. l'1l leave it there for the 
moment, because what I really want to talk 
about is Zimmerman. 

Although Zimmerman didn't put PGP 
on any BBS, it did get to the Internet, 
which means that people overseas could 
call in to the U.S. and download it; and 
many did. For good or ill, there are laws in 
the U.S. against exporting cryptographic 
programs and information. The Justice De- 
partment has threatened to charge Zim- 
merman with violation of those laws. If 
they manage to convict him, the penalty 
would be a mandatory 80-month prison 
sentence. That's nearly seven years, which 
is about the time actually served by mur- 
derers, at least in California. 

Zimmerman hasn't been charged; but 
for a couple of years now, they have threat- 
ened to do it, and having an 80-month sen- 
tence hanging over your head is a pretty 
severe punishment all by itself. Because 
Zimmerman never actually exported the 
program, my guess is they'll never get a 
conviction, but that's just a guess—and 
it's not six-plus years of my life that's at 
stake. 

I asked Nelson why they don't just drop 
the silly charges. He said that the White 
House and the president can't get involved. 
It would be political interference with the 
Justice Department, and that would be im- 
proper. I find that fatuous: it basically says 
we have rule by a bureaucracy that has no 
responsibility to the elected officials and 
through them to the people. However, that 
appears to be the position of the White 
House. 

I would myself have thought that the 
Constitution requires the government to 
bring you to a speedy and public trial, there 
to be confronted by the witnesses against 
you; that years of "investigation" is a form 
of punishment unknown to the law. After 
all, what's to investigate? There aren't any 
facts in dispute here. 

Nelson was also concerned about prece- 
dents. 


My suggestion was that this has gone on 
long enough. If the president thinks he 
doesn't have the Constitutional authority to 
tell the Justice Department to either charge 
Zimmerman or let him alone, I won't argue 
with him; because the President undoubt- 
edly has the authority to pardon him. lt 
could be a narrow pardon, issued to Zim- 
merman alone for any alleged violations of 
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the Export Control laws. That would set 
no precedents. The Justice Department 
could charge anyone else with violating 
those laws; but it would end the persecu- 
tion of Zimmerman, which has gone on 
long enough. 

If you agree, write the White House. It 
wouldn't take the White House staff 5 min- 
utes to draft a two-sentence pardon, and 
the President could sign it in 20 seconds. 

Incidentally, I’ve long pointed out that 
there are dangers to the free exchange of 
information. As an example, what hap- 
pens when you can sequence anthrax at 
home from a floppy disk? And should we 
freely exchange the DNA sequence of the 
smallpox virus once that's available? 


Groupware is creating accidental collabora- 
tions in the sciences. Dr. James Ostell, chief 
of the Information Engineering Branch of 
the National Center for Biotechnology In- 
formation of the National Library of Med- 
icine (ostell @ncbi.nim.nih.gov) is charged 
with taking information generated through 
government grants and projects and get- 
ting it out the door. 

The result has been a lot of develop- 
ment tools they distribute for free. While 
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most of these are keyed to biotechnology 
data, and particularly to searching DNA- 
sequencing databases, many of the orga- 
nizing principles used are perfectly gen- 
eral and can be adapted for use by anyone 
interested in looking through 
multiple databases. If you're 
designing that kind of soft- 
ware, you should be aware 
of what the NCBI is doing. 
A recent visitor to the 
NCBI was looking at inher- 
ited resistance to certain par- 
asites in animals and a par- 
ticular DNA gene sequence 
that seemed to enhance that resistance. Os- 
tell was showing her how to use his infor- 
mation-search system. They fed in the 
DNA sequence of interest. Up camc hits in 
the expected animal literature, but then 
there were two more—in yeasts, Yeasts 
don’t have the kinds of parasites animals 
do, and animal-parasite researchers gen- 
erally don’t read journals about yeast re- 
search. A look at the journal reporting the 
yeast work showed that the proteins had 
something to do with cell membranes. It’s 
a lot easier to grow yeast than mice. 
Another hit showed the genetic loca- 
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tion of the gene in yeasts and an experi- 
ment that suggested that the gene controls 
mechanisms that stop transport across cell 
boundaries. When his visitor left, she had 
found the equivalent of a year's work she 
wouldn't have to do, as well 
as some strong ideas on what 
to do next. This whole drama 
took only about 15 minutes 
in an office with a computer 
screen. 

Genetic research can be 
highly competitive. This 
search software is in the pub- 
lic domain. Query: If you 
make a discovery through searches of pub- 
lic databases, is that a real discovery for 
purposes of patent law? I don't think any- 
onc knows how to answer that question. 
Its twin is: How do you get research peo- 
ple to put their results into these databases? 
Suppose you make a discovery that seems 
worthless, but someone else, who has done 
no biochemical work at all, is able to cou- 
ple it with two other “worthless” results to 
make a commercial product? 

Of course, groupware can be used in 
fields far removed from biochemistry and 
genetic engineering. We haven't got even 


OUR YI, Att tI ee! 


THE SCO PERFORMANCE 
TUNING HANDBOOK 


a en aa a as e 


authoritative and user-friendly tutorials and ail to; The McGraw-Hill Bookstore, 1221 Avenue of the Americas, 


Evi Nemeth, Garth Snyder & Scott Seabass 
0-13-151051-7 / $48.00 

A full revision of the best-selling, most compre- 
hensive guide for UNIX system administrators. 
Includes all six popular versions. 


formance tuning using SCO UNIX, SCO 4.  uwix SYSTEM ADMINISTRATION HANDBOOK, 2/E 
MPX, SCO Open Desktop, and SCO pe- PANIC! 
Open Server Systems. — THE SCO PERFORMANCE TUNING HANDBOOK 


| |J ESSENTIAL SCO SYSTEM AOMINISTRATION 
ESSENTIAL SCO SYSTEM 


| Check, money order, or credit card only: 


ADMINISTRATION [ © Visa C1 MasterCard 1 AMEX J Discover 
PANIC! Keith Vann | Account No. 

System Crash Dump Analysis 0-13-290859-X / $28.00 xp. Date, 

Chris Drake & K.A.D. Brown J This multifaceted tooi for managing j 

0-13-149386-8 / $35.00 SCO UNIX and SCO Open Desktop/ — 1 Sam 

The first book to give detailed guidance on Open Server systems helps both pro © Adaress 

UNIX system panics, crashes, and hangs— and novice administators City 


why they happen and what to do. perform key tasks. 


w I m Zip 
"Hh ü | Piease add applicable sales tax, plus $3.50 for 
= U.S. postage and handling 


THE McGRAW-HILL BOOKSTORE—INFORMATION FOR TODAY'S PROFESSIONALS 


BYTE 695 


252 BYTE JUNE 1995 


Specifications New York, NY 10020. Order by phone in NY at 212-512-4100; | 

Gina Miscovitch & David Simons | outside NY call toll free (800) 352-3566; or fax this coupon to us | 

UNIX SYSTEM ADMINISTRATION 0-13-102690-9 / $42.00 at 212-512-4105. rax or phone orders delivered within 10 days! | 
: — THE NEW KORNSHELL COMMAND AND PROGRAMMING 

HANDBOOK. 2/E A systems-oriented approach to per- — | LANGUAGE, 2/E i 


a small start on the legal problems these ac- 
cidental collaborations are going to pose. 


I went from Atlanta to Washington before 
getting back home. I'm due to go back there 
shortly. They want me to testify to the 
House Science and Astronautics Commit- 
tee about the future of space flight and, in 
particular, low-cost access to space. I know 
from my mail that a lot of you are inter- 
ested in this, and l'1l have more informa- 
tion when things settle in. 

I used the trip to give Gateway 2000's 
Liberty notebook a thorough test. As I usu- 
ally do, I carried two machines, Liberty 
and Zenith's Z-Noteflex, because I must 
have a working system, and Zenith lap- 
tops are highly reliable. 

So, I find, is Liberty. It weighs only 4.2 
pounds and is easy to use on an airplane. 
The 78-key keyboard is usable, although I 
would not have thought so from my first 
inspection. The keys are all jammed up 
close together near the hinge of the com- 
puter, leaving empty space down below 
where there would be a trackball, except 
there is no trackball. I'll get to the pointing 
device in a bit. The Returm key looks too 
small, the Backspace key is in the wrong 
place, the Control key is down at the bot- 
tom and can't be switched with the stupid 
Caps Lock, the Tab is little bitty—all fea- 
tures I hate in a keyboard. On the gripping 
hand, Liberty is a light machine, and I re- 
ally and truly wanted something I could 
carry around with me. 

The upshot was that I wrote several 
thousand words with Liberty on an air- 
plane seat tray and was able to meet à 
deadline. All that empty space at the bot- 
tom of the keyboard is just great as a wrist 
rest. I hate writing on airplanes, but | had 
no choice, and using Liberty I was able to 
pound out the words. That, however, was 
first-draft work using Q&A Write, a DOS 
program running under Windows. 

The acid test was final-editing a com- 
plex book, requiring footnotes, endnotes, 
and comments, as well as rewrites of many 
paragraphs and insertion of new material. 
This required Microsoft Word 6.0c, which 
is a hairy program inclined to be slow on 
older laptops—it brought one of our Hew- 
lett-Packard laptops to its knees—so I was 
prepared for the worst. Instead, Liberty 
worked splendidly. My saves were speedy. 
and I always do a full save with backup, 
not the Fastsave option. The Liberty I have 
uses a 100-MHz 486D X4, and it's plenty 
fast. 

Liberty uses an odd pointing device: a 
gizmo like a pencil eraser head up where 
the Backspace key ought to be, with the 
“mouse buttons" down just below and to 


the right of the space bar. Right-handers 
will use the EZ Point integrated pointer 
with a finger and whack the buttons with 
the thumb. That takes getting used to, and 
you sure want to adjust the mouse speed 
and acceleration in the Windows control 
panel. After an hour, I was able to use it, 
and in another hour, I found I actually pre- 
ferred EZ Point to a thumbball. Of course, 
I’m right-handed; I don't know how a left- 
handed mouse user would even get started. 

I know there are those who don't like 
the Liberty's *mouse"—one friend calls 


it dorky—but I find I can use it just fine. 

I do wish they had put a second blue Fn 
key on the right side of the keyboard; al- 
though there are non-Fn PageUp and Page- 
Down keys, End and Home require Fn- 
arrow, and that requires two hands. That, 
however, is about the only thing I would do 
to that keyboard. Because I am very picky 
about keyboards, that astonished me, so I 
did a bit of self-analysis. 

My conclusion is that I still prefer big 
keyboards with lots of keys laid out just 
the way I want them; but I use notebooks 
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Pournelle 


in such cramped and generally uncom- 
fortable places that I don't expect things to 
be just right, so ] put up with more. What- 
ever the reason. I like the Liberty keyboard 
just fine. 

Liberty also has a big (10.4-inch) color 
screen. In fact, it's larger than the Z-Note- 
flex's screen and about as big as any lap- 
top screen | know. It's bright and clear 
and very easy for me to see at laptop dis- 
tances in nearly any light. Nothing is going 
to make writing and editing on airplanes 
much of a pleasure, but Liberty took a lot 
of the sting out of it. 

There's no floppy drive on Liberty; if 
you want a floppy disk backup copy of 
your work, you attach a rather small ex- 
ternal floppy drive to the parallel port. It 
can be done at any time, and it will work 
on battery power, provided you don't wait 
until the battery is really low. 

Liberty's battery life is about 3^ hours 
with hard usage. By hard, | mean that I 
saved to the hard disk after every footnote 
and every major paragraph, and I hardly 
gave the machine any rest at all; and ] got 
3^ hours of work done on each leg of the 
trip. Here at home, I can get longer than 4 
hours, but that's not with hard use. I think 
3^ hours is an honest estimate of what 
you'll get on the road. 

Liberty's batteries are fairly small, and 
you can easily carry an extra one in your 
briefcase. I've experimented with changing 
on the fly. Liberty doesn't exactly turn off: 
if you hit the off switch, it goes into a deep 
sleep that it recovers from only when you 
hit that switch again. When it does, it's 
right back where you were when you 
turned it off. This is as opposed to the light 
sleep that happens when you don't hit a 
key for a while; the screen goes dark, but 
striking any key wakes it up again. Any- 
way, if you turn Liberty off and quickly 
change batteries while it's in deep sleep, 
nothing gets lost. I’ve tried that a few times 
and I believe it, although I'1l still save be- 
fore I do it. 

Liberty has two PCMCIA Type II slots 
(or one double-thickness slot, if you choose 
to use it that way). I've got a Megahertz 
14,400 PCMCIA Data/Fax Modem with 
XJack in one of them, and it works just 
fine with Procomm 2 in a DOS window 
(I know I'm old-fashioned, but that's the 
program I use) and WinFax. The Mega- 
hertz card has a gizmo that lets you connect 
to an ordinary phone line; no special cable 
is needed. The connection is more secure 
than the cable connection to the Data Race 
RediCard RC-1496 Data/Fax Modem in 
my Z-Noteflex. | haven't noticed much 
difference in communications capabilities 
between the Megahertz and Data Race 


products. Both appear to be good enough. 

All told, then. Liberty is a real joy, the 
first lightweight portable I'd contemplate 
Carrying as my only machine on the road. 
Provided that you get used to the pointing 
device, I think you'll like it. I sure do. Rec- 
ommended. 


Everyone’s trying to enter the mouse busi- 
ness, either to make a better mouse or to re- 
place mice. Logitech not only has track- 
balls but cordless mice, which work quite 
well, as do their normal mice, And Mi- 
crosoft has gone beyond the “Dove soap 
bar” (Home Mouse) to its “Big Teardrop” 
(Mouse 2.0), another good standard mouse. 
But the big tendency is to use something 
else. 

Lexmark—a spin-off company that used 
to be the IBM Information Products Di- 
vision—has a Classic Touch line of key- 
boards. They're the genuine IBM loud 
clickers that use Lexmark’s buckling- 
spring technology. You can also get Lex- 
mark keyboards with quieter keys using 
rubber-dome technology (e.g., Quiet 
Touch, Easy Touch, Streamlined, and 
Thinlined keyboards). Me, | have always 
liked the sound and feel of those IBM loud 
clickers. 

Lexmark keyboards mostly have the 
101-key layout, with the function keys 
across the top of the board; an island, with 
the arrow keys in an inverted T pattern; 
the six special keys (e.g., Insert, Home, 
and PageUp) in a block above the arrow 
keys; and a numeric keypad off on the 
right. 

Some of these keyboards incorporate 
pointing devices. There’s one with a track- 
ball in the upper right corner, called the 
Classic Touch with 25-mm Trackball. An- 
other. the Classic Touch with Integrated 
Pointing Stick, has an eraser-head “mouse” 
just above the B key; the button keys are 
down below the space bar. This is similar 
to the device on IBM ThinkPad laptops, 
and it operates much the same as Liber- 
ty’s eraser head. 

There’s also a weird one, the Select- 
Ease. It’s split down the middle and pivots 
at the top, so that you can have your hands 
at what they think is a natural angle. (The 
Select-Ease comes standard with an ex- 
tended numeric keypad.) This is similar 
to the Microsoft Natural Keyboard, except 
that with the Microsoft keyboard you have 
no choices, except height adjustment. The 
Select-Ease can be turned back into a nor- 
mal keyboard or spread at a really odd an- 
gle if you’d prefer that. 

Most of these keyboards (including the 
Select-Ease) come with what Lexmark 
calls the Erase-Eaze option. What that 


means is that the space bar is split in half, 
and you can program half of it—normally 
the part struck by the left thumb—as the 
Backspace key. This neatly solves the 
problem created by putting the real Back- 
space key in the wrong place, up on the 
row with the numbers instead of next to 
the P key, where it belongs (and where it 
was on IBM Selectric typewriters). 

The thing about Erase-Eaze is that if 
you've been typing for very long, you'll re- 
ally hate it. Niven somehow acquired an 
Erase-Eaze keyboard, and not realizing 
that you could program it so that it didn't 
have that feature, he donated it to a school 
to get it out of his house. Incidentally, he's 
quite happy with the Microsoft weird- 
hump keyboard, and that's the one I have 
on his machine when we work together at 
Chaos Manor. 

Of these Lexmark keyboards, the one 
that intrigues me most is the Classic Touch 
with Integrated Pointing Stick without the 
Erase-Eaze option. It doesn't take all that 
long to learn how to use the pointing stick, 
and once you do, it's sure a lot easier than 
reaching over to grab a mouse. Having 
said that, I'll confess that I am still using 
my Northgate Computer Systems’ Om- 
niKey Plus keyboard and a Microsoft New 
Mouse, but that's in part because I like 
function keys along the side rather than 
on top, and my keyboard has the Back- 
space key next to the P. 

One of these days, though, my Omni- 
Key Plus will finally wear out, and when it 
does, I may well go over to the Lexmark 
Classic Touch with Integrated Pointing 
Stick. I’ve used it several times now, and 
I like it a lot. 

Keyboards are very personal things. Be- 
cause I spend a lot of time pounding on 
one, I tend to be pretty fussy about the one 
I use. If you do a lot of writing, check out 
the Lexmark keyboards. You may love 
one of them. 


Yet another pointing device is the GlidePoint 
from Cirque; it's a fingerpad. It sat here un- 
opened for about a month because five 
years ago | tried mushpad pointing devices 
and hated them; but Roberta’s Power Mac 
has one, so I thought what the heck. 

Connecting up the GlidePoint required 
unplugging the Microsoft mouse, plug- 
ging in the GlidePoint, and resetting the 
machine. It worked first thing. I’ve since 
tried it on other machines with similar re- 
sults. The machine believes it has a Mi- 
crosoft mouse. 

The GlidePoint is 2% inches tall by 34 
inches wide; a bezel reduces the actual 
mushpad surface to 2% by 1% inches. To 
use it, just put your finger on it and move 


it around. The cursor follows quite nicely. 
There are two buttons at the bottom of the 
GlidePoint, and they work as expected. 
It’s pretty easy to activate them with your 
thumb. 

Most interesting, though, is that you can 
tap the surface of the mushpad to get the 
same result as a single click of the left 
mouse button, and a double-tap acts like a 
double-click. This works 
quite naturally and takes no 
getting used to. 

What does take getting 
used to is click and drag, 
where you click and hold 
with your thumb and then 
drag with your finger. It's not 
all that hard to do, but it's not 
as natural as clicking and 
dragging with a mouse, and ] haven't yet 
become comfortable with it. | sure am with 
everything else though, and I’m strongly 
tempted to change over just to sec if it im- 
proves productivity. Alex used it to play 
Master of Orion last night and found it 
quite satisfactory for that. I haven't tried it 
with Doom yet. 

Fair warning, some people, including a 
couple of BYTE editors, really hate this 
thing. Others like it. Like all personal 
equipment, you have to take a view about 
this. In any event, the GlidePoint is a seri- 
ous contender as a pointing device, and, 
if you're sick of rodents, you might want to 
look into it. It works. 


About half the time | don't spend pounding on 
a keyboard seems to be spent on the tele- 
phone. Often I need to do both, particu- 
larly when I’m trying to get technical sup- 
port and I’m on hold waiting for "the next 
available" person. While there's no remedy 
for being put on hold, there is a way to 
keep on working while it happens: usc a 
Plantronics Super Headset with M10 
Adapter. Not only does that leave both 
hands free, but I can listen to my classi- 
cal music station while I continue to type 
away. There's a volume control in the 
adapter, and if I turn that all the way up, 
I’m sure to hear when someone comes on 
the line. 

Once you do reach someonc in technical 
support, it’s very useful to have both hands 
free while discussing the problem, partic- 
ularly if the difficulty is hardware. The 
Super Headset comes on a long cord—it 
doesn’t start to pull uncomfortably until 
I'm about 10 feet from the instrument— 
and attaches to the side of my phone with 
Velcro, so that J can move the phone across 
the room and then get 10 feet from that. 
The result is that I can get to almost any 
machine in the office. I also do radio in- 


terviews by phone when I’m trying to get 
publicity for a book, or for the space pro- 
gram. and it's pretty convenient to have a 
headset for that. 

The adapter has settings to let it work 
with just about every kind of phone. We 
have a TIE six-line system, and that gives 
it no problems. Installation is simple: the 
adapter plugs in where the handset went 
and then the handset and 
headset plug into the adapter. 
Plantronics sells a little hook- 
like gizmo that you can hang 
the headset from. Without 
q that, it’s somewhat awkward 
finding a place to keep the 
headset when it's not in use. 
Other than that, I’ve had no 
problems. 

l've found that sometimes I use a gadget 
for a while and then get tired of it. I’ve 
had this Super Headset for several months 
now, and I use it more now than when I 
first got it. If you spend much time on the 
phone, you may well want one. Recom- 
mended. 


PhoneDisc '95 PowerFinder is actually five 
CD-ROMs that contain just about all the pri- 
vate and business phone numbers, as well 
as addresses with ZIP codes, in the coun- 
try. It doesn't list addresses for unlisted 
telephone numbers, but it sure lists a lot 
of names and addresses. I found people I 
haven't thought about for years. 

It's remarkably easy to use. Insert the 
CD-ROM and run phone disk (from File 
Manager, DOS, or Norton Commander) 
directly from the CD-ROM. You can also 
install it on a Mac. Then search by name, 
business type, or city and street address. 
The business types are by occupation code 
numbers. but that doesn't turn out to be a 
problem. Just browse. The response in 
Windows is nearly instantaneous on my 
Cheetah 66-MHz 486DX. Because it's a 
DOS program, you can do Alt-Enter to 
mark and paste. 

If you can use a computer at all, you 
can use this. Just spend 10 minutes fooling 
around with it, and you'll learn it. Highly 
recommended. 


If you get the Discovery Channel, you know 
it does a great job on documentaries. Now 
there's a series of multimedia CD-ROMs 
based on those documentaries. There's one 
on space ( Beyond Planet Earth), another 
on whales (In the Company of Whales), 
and another on sharks (Sharks). They're 
all pretty good, but Id rather watch the 
Discovery Channel. 

The CD-ROMs have some material 
that's probably not in the TV shows, and, 
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For More Information 


A series of multimedia CD-ROMs based on 
Discovery Channel documentaries, Beyond 
Planet Earth, In the Company of Whales, and 
Sharks ($49.95 each) are all pretty good. 
Contact Discovery Communications, Inc., 
Bethesda, MD, (800) 762-2189 or (301) 
986-1999. Circle 1151 on Inquiry Card. 


The BSAFE Developer's Toolkit and TIPEM 
Developer's Toolklt ($290 each) can help 
programmers build systems like PGP. Contact 
RSA Data Security, Inc., Redwood City, CA, 
(800) 782-5453 or (415) 595-8782; E-mail: 
info@rsa.com, Circle 1152. 


If you do a lot of writing, check out the 
Lexmark Classic Touch Keyboard ($99; with 
Erase-Eaze option, $104), Classic Touch with 
25-mm Trackball ($129; with Erase-Eaze 
option, $134), Classic Touch with Integrated 
Pointing Stick ($129), or Select-Ease ($179). 
Contact Lexmark International, Inc., 
Greenwich, CT, (800) 438-2468 or (606) 
232-2000. Circle 1153. 


GlidePoint ($89) is a serious contender as a 
pointing device, and if you're sick of rodents, 
you might want to look into it, It works. Contact 
Cirque Corp., Salt Lake City, UT, (800) 454- 
3375 or (BO1) 467-1100; E-mail: clrque 
@xmission.com. Circle 1154. 


of course, you can go over it more than 
once—in fact, you will, because some of 
the multimedia presentations are given 
several times. There are also four experts, 
talking heads who each answer the same 
questions. In the space CD-ROM, the ex- 
perts include Buzz Aldrin, second man on 
the moon. Buzz is always interesting, but 
I'd as soon watch him on the Discovery 
Channel rather than as a 2-inch-square 
talking head on my computer screen. For 
that matter, l'd as soon read what he has to 
say in Discovery magazine, where I'd also 
get a lot more pictures. 

On the other hand, there are some good 
motion pictures, and In the Company of 
Whales has recordings of whale songs; if 
you've never heard whales sing, nothing in 
print is going to describe it for you. On 
the gripping hand, you can read the mag- 
azines and watch the TV shows—rent the 
tapes if you don't get the Discovery Chan- 
nel—and get all that's on the CD-ROM 
and more. 

I suppose I m getting jaded. A few years 
ago, I'd have been thrilled to have CD- 
ROMS on science at junior high level, es- 
pecially multimedia as well done as these. 
As it 1s, I can recommend them for sci- 
ence clubs or school libraries, but I doubt 
anyone will spend more than a couple of 
hours with any one of these. 
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Liberty ($2799 to $4499) is the first 
lightweight portable I’d contemplate carrying 
as my only machine on the road. Contact 
Gateway 2000, Inc., North Sioux City, SD, 
(800) 846-5257 or (605) 232-2000. 

Circle 1155. 


A Passion For Art: Renoir, Cezanne, Matisse, 
and Dr. Bames ($49.95) is the first CD-ROM 
I’ve seen from this company, and it's really 
neat. Contact Corbls Publishing. Bellevue, WA, 
(206) 562-6000. Circle 1156. 


l've got a Megahertz 14,400 PCMCIA 
Data/Fax Modem with XJack ($249) In one of 
Liberty's PCMCIA Type II slots, and it works 
just fine with Procomm 2. Contact Megahertz 
Corp., Salt Lake City, UT, (800) 527-8677 or 
(801) 320-7000. Circle 1157. 


PhoneDisc '95 PowerFinder (with one free 
update, $249) is actually five CD-ROMs that 
contain just about all the private and business 
phone numbers, as well as addresses with ZIP 
codes, in the country. Contact Digital Directory 
Assistance, Inc., Marblehead, MA, (800) 284- 
8353 or (617) 639-2900. Circle 1158. 


I've had a Super Headset with M10 Adapter 
($186) for several months now, and ! use it 
more now than when | first got it. Contact 
Plantronics, Santa Cruz, CA, (800) 544-4660 
or (408) 426-5858; E-mail: 74357.234 
@compuserve.com. Circle 1159. 


In contrast to the Discovery CD-ROMs, A 
Passion for Art: Renoir, Cezanne, Matisse, 
and Dr. Barnes doesn’t give you talking 
heads. Instead, there's a rapid-fire series of 
stills with a voice-over by a breathless an- 
nouncer right out of the old newsreels to 
tell the story of the Barnes Foundation. | 
had never heard of it before, and it’s fas- 
cinating. 

There’s a walk through the gallery, and 
you can zoom in to paintings and sculp- 
tures from Dr. Albert C. Barnes’ private 
collection of impressionist and Postim- 
pressionist paintings. There are lots of 
comments and details concerning what 
modern art is about and why it inspired 
such devotion; and all this is done very 
smoothly. 

This CD-ROM didn’t start as a maga- 
zine or a videotape, and that shows. It does 
things only a CD-ROM can do. Moreover, 
when you do get tired of the CD-ROM 
presentation, there's software to let you 
build your own slide show. 

Corbis Publishing buys up nonexclu- 
sive rights to artistic and educational art- 
works—images, sounds, and anything else 
they think they can use—and makes in- 
teractive multimedia presentations from 
them. This is the first I’ve seen from the 
company, and it's really neat. I’m going to 
keep this one. 


My mention of The Bell Curve: The Re- 
shaping of American Life by Differences in 
Intelligence by Charles Murray and 
Richard J. Herrnstein (see my February 
column) brought a lot of mail. Some of it 
was astonishingly intemperate, considering 
how little I said; my guess is that several of 
the professors who wrote in such hot tones 
had read only one chapter of the book. 
Much of the controversy over The Bell 
Curve is concentrated on a chapter that | 
didn't mention and isn't central to the 
book's thesis. 

We may all wish that we lived in Lake 
Wobegon, but we don't. 7he Bell Curve 
forces you to consider that half the peo- 
ple in this nation are below average in in- 
telligence; and while that might not have 
been so important in the past, it has im- 
plications for a merit society in the infor- 
mation age. Some of those implications 
involve public policy. You needn't accept 
the recommendations that are made by 
Murray and Herrnstein (although I'd be 
astonished if some of those who wrote me 
had any inkling at all of what those rec- 
ommendations are), but you won't escape 
the implications by not thinking about 
them. 

One possible policy is to assign people 
to jobs strictly on the basis of merit. The 
problem is that if you're to have full em- 
ployment, you need to have jobs for every- 
one. And it's no more certain that assign- 
ing "the best person to each job" is the 
most overall efficient way than that the 
best solution to the classic traveling-sales- 
man problem is for him to go to the closest 
town at each decision point. In fact, per- 
sonnel managers have for a long time 
known that the "assignment problem" in 
which you must place everyone who ap- 
plies is mathematically analogous to the 
traveling-salesman problem; and that gen- 
erally is considered to be in the domain of 
computer science. 

Enough on that. By next week, I'll have 
all my space program papers finished, and 
I promise not to mention policy wonking 
for at least two months. ii 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future. Jerry wel- 
comes readers' comments and opinions. Send 
a self-addressed, stamped envelope to Jerry 
Pournelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jer- 
ry cannot guarantee a personal reply, You 
can also contact him on the Internet or BIX 
at jerryp@ bix.com. 
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is expandable to 35 MB. 


What's 17] Hardware 


WIRELESS INFRARED PRINTING 


The LaserJet 5P and 5MP printers include an in- 
frared port for wireless printing from portable PCs 
and PDAs. The devices offer 6-ppm print speeds, 


^" flexible paper-handling capabilities, 600- by 600- 
4 dpi output, expandability, and font management 
software. The LaserJet 5P and 5MP printers also 
come with SIMM slots that you can use for additional memory, other printer languages, and cus- 
tomizing options. The LaserJet 5P ($1109) is expandable to 50 MB, and the LaserJet 5MP ($1299) 


Contact: Hewlett-Packard, Santa Clara, CA, (800) 752-0900 or (208) 323-2551; 


E-mail: hitp:\www.hp.com. 
. Circle 1322 on Inquiry Card. 


SCALABLE MULTIPROTOCOL 
WAN SERVER 


For data-communications service 
providers expanding their net- 
works, the Multi-Protocol WAN- 
Server 3000 (base unit, which 
includes a rack-mountable 16- 
port Interface Distribution Mod- 
ule and SBus Host Interface 
Card, $3500; additional 16 ports, 
$2800) provides up to 64 high- 
speed WAN access ports for in- 
tegration into SPARC system- 
based data switches, network 
servers, and multiline data- and 
voice-delivery systems. Every 
port is independently config- 
urable and has the ability to sup- 
port data transfer rates of up to 
256 Kbps full-duplex per line; 
software-selectable electrical in- 
terfaces, including RS-232, RS- 
422, RS-449, RS-485, RS-530, 
and V.35; and synchronous and 
asynchronous transmission. 
Contact: Aurora Technologies, 
Waltham, MA, (617) 290-4800; 
E-mail: info@auratek.com. 
Circle 1343 on Inquiry Card. 


MODEM/FAX/LAN 


COMBO PC CARD 

WinMax contains a 19.2-Kbps 
"soft" data modem, a fax card, 
and an Ethernet LAN interface 
adapter for lOBase-T LANs, all 
in one PCMCIA package (mo- 
dem/LAN combo, $249; mo- 
dem/fax only [V.32 terbo], $129; 
LAN interface only, $99). The 
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software-driven modem maxi- 
mizes data throughput by using 
the power of the PC to perform 
data compression and error pro- 
tection and to issue the com- 
mands to instruct the AT&T 
data-pump chips to perform mo- 
dem functions. Large buffers in 
the modem let you transfer hun- 
dreds of characters during a sin- 
gle interrupt, drastically reduc- 
ing the computer's processing 
load. 

Contact: Data Race, San 
Antonio, TX, (800) 329-7223 
or (210) 558-1900; E-mail: 
bdavis datarace.com. 

Circle 1325 on Inquiry Card. 


ando AARRE 


zs Lm 


SPARC-5-COMPATIBLE A 


WORKSTATION 

Powered by an 85-MHz Micro- 
Sparc Il chip, the entry-level con- 
figuration of the microCompsta- 
tion 5/85 RISC system (less than 
$4000) comes with an SVGA/ 


CG3 frame buffer, a 14-inch col- 
or monitor, 16 MB of memory, a 
520-MB hard drive, two serial 
ports, one parallel port, and three 
SBus expansion slots. The sys- 
tem also includes built-in 16-bit 
audio capabilities and such com- 
ponents as internal speakers and 
audio ports. Options 
include 15-, 17-, and | 
20-inch color mon- 
itors; up to 256 MB 
of memory; up to a | 
4-GB hard drive; and ES 
a Turbo GX or Tur- J 
bo GX4 graphics ac- 
celerator. 

Contact: Tatung Science 

& Technology, Milpitas, CA, 
(800) 659-5902 or (408) 383- 
0988; E-mail: annie tsti.com. 
Circie 1333 on Inquiry Card. 


COMPUTER TELEPHONY 
APPLIANCE 


The components of the Quadra- 
Fax fax and voice processing 
system (two-port systems, from 
$2995; four-port systems, from 
$3995) are the system unit and 
the administration software. The 
system unit sends and receives 
faxes, records and plays back 
voice prompts and messages, de- 
tects and interprets DTMF sig- 
nals, and performs adaptive call 
progress. The administration 
software creates voice files for 
prompts and responses from 
desktop sound systems, and it 
configures the system with dial- 


ing instructions and other tele- 
phone functions. 

Contact: Brooktrout Technol- 
ogy, Needham, MA, (800) 333- 
5274 or (617) 449-4100; 
E-mail: info@ brooktrout.com. 
Circle 1340 on Inquiry Card. 


MULTIMEDIA KIT 

The Diamond Multimedia Kit 
6000 ($399) combines an IDE 
quad-speed CD-ROM drive, a 
16-bit stereo-quality sound card, 
speakers, automatic installation 
software, and six finance and 
office-productivity applications. 
The CD-ROM drive provides a 
600-KBps transfer rate, an ac- 
cess time of 230 ms, and a buffer 
size of 128 KB. 

Contact: Diamond Multimedia 
Systems, San Jose, CA, (800) 
468-5846 or (408) 325-7000. 
Circie 1327 on Inquiry Card. 


UPGRADE YOUR DDS A 
TAPE DRIVES 


The MiniChanger 400 Series of 
auto-loaders includes two dif- 
ferent models. The MC400S 
($2995) combines TapeWorks' 
robotic tape-cartridge-loader 
mechanism with a DDS-2 tape 
drive, which provides a 64-GB 
tape backup storage system, and 
a six-tape Flat-Pak magazine 
with DDS-2 media and a SCSI-2 
connector cable. The MC400U 
upgrade product ($1595) in- 
cludes TapeWorks' robotic mech- 
anism without a tape drive, a six- 
tape Flat-Pak magazine without 
media, and a SCSI-2 connector 
cable. 

Contact: TapeWorks, Fort 
Collins, CO, (800) 704-1997 
or (303) 224-1709; E-mail: 

cse Q? tapeworks.com. 

Circle 1326 on Inquiry Card. 


LAN-CABLE TESTER 
A portable LAN-cable tester, the 
LANtek Pro XL ($4495) grades 
the reliability of network cabling 
by testing line mapping, Dual 
Next, signal attenuation, DC loop 
resistance, mutual capacitance, 
cable length, and attenuation to 
cross-talk radio. In addition to 
testing Ethernet and Token Ring 
network frequencies, the LAN- 
tek Pro XL tests attenuation and 
two-way Next to 100 MHz. In 
addition, you can store your test 
results in the LANtek 
Pro XL's internal 
memory, download 
them to a PC, or 
print them. With 
the optional Fiber- 
. Kit ($895), the 
LANtek Pro XL 
can display opti- 
cal power loss 
through fiber ca- 
ble, splices, and 
F connectors. 
Contact: 
Wavetek, San Diego, CA, 
(800) 854-2708 or (619) 
279-2200; E-mail: madaras@ 
wavetek.com. 
Circle 1132 on Inquiry Card. 


dmm nm 


CONTROL GPIB INSTRUMENTS 
WITH YOUR MAC 

With the GPIB-232CT-A/Mac, 
an external RS-232-to-GPIB 
controller, you can control GPIB 
instruments from your Mac's 
printer/modem port. The device 
($595) implements a normal and 
extended Talker and Listener, se- 
rial and parallel polling, service 
requests, pass- and receive-con- 
trol functions, and remote-pro- 
gramming functions. 

Contact: National Instruments, 
Austin, TX, (800) 433-3488 

or (512) 794-0100; E-mail: 
info? natinst.com. 

Circle 1331 on Inquiry Card. 


30-INCH TRINITRON MONITOR 

A high-resolution monitor with a 
16-to-9 aspect ratio, the GWM- 
3000 ($21,900) incorporates a 


30-inch Trinitron tube with a 28- 
inch-diagonal viewing area and 
noninterlaced resolution of 1920 
dots by 1080 lines, or more than 
2 million pixels. The monitor can 
display characters as small as 0.1 
inch high from corner to corner 
anywhere on the screen. Digital 
Alignment technology allows 
precise display adjustments; 
Auto Calibration optimizes user- 
selected color bal- 

ance. 

Contact: Sony 
Component and 
Computer Prod- 
ucts Group, San 
Jose, CA, (800) 
352-7669 or 
(408) 432-0190. 
Circle 1133 on Inquiry Card. 


PCI SCSI ADAPTER 

The ABP940 SCSI host adapter 
connects up to seven drives to a 
single PCI slot in PCs, worksta- 
tions, and servers. The plug-and- 
play adapter ($379) comes with 
the AdvanSys universal SCSI 
software driver, which replaces 
up to seven software drivers in 
a single computer. 

Contact: AdvanSys, San Jose, 
CA, (800) 525-7443 or (408) 
383-9400; E-mail: louw@ 
advansys.com. 

Circle 1342 on Inquiry Card. 


ISDN REMOTE-LAN ACCESS 

KNX's three ISDN remote- 
LAN-access products include 
the KNX Access Server Basic, 
or ASB; the KNX Access Serv- 
eras an NLM, or AS-NLM; and 
the KNX Remote LAN Work- 
station, or RLW. The ASB ($1595; 
expansion kit, $795) provides 
remote access to the corporate 
network across ISDN. The AS- 
NLM ($1195; expansion kit, 
$795) allows remote access from 
Novell NetWare file servers and 
provides ISDN support for third- 
party applications. The RLW 
($795; analog telephone inter- 
face, $200), designed for a sin- 
gle-user/single-device environ- 


ment, lets you remotely connect 
to corporate LANs to access files, 
mail, or databases or to obtain 
embedded access in point-of-sale 
equipment or credit-card autho- 
rization. 

Contact: KNX, San Francisco, 
CA, (800) 569-5267 or (415) 
764-1700. 


Circle 1330 on Inquiry Card. 


MULTIMEDIA KEYBOARDS A. 


The Platinum Sound Multime- 
dia Audio and Stereo Keyboard 
is available in two different mod- 
els. The MAK-100 Multimedia 
Audio Keyboard ($129.95) fea- 
tures a built-in omnidirectional 
microphone; 4-inch magnetical- 
ly shielded, 16-W. full-audio- 
range speakers; external micro- 
phone and headphone 


jacks; and a volume-con- f w 
trol knob. In addition to [a 


the features of the MAK- 
100 Keyboard, the MSK- 
200 Multimedia Stereo Z 
Keyboard ($229.95) pro- 
vides separate volume, 
bass, treble, and balance 
controls using soft sliding 
controls with center posi- 
tions. 

Contact: SC&T International, 
Phoenix, AZ, (800) 408-4084 
or (602) 470-1334. 

Circle 1338 on Inquiry Card. 


ANALOG SIGNAL-CONDITIONING 
MODULES 


The 5B isolated analog signal- 
conditioning modules ($150 to 
$205) are for frequency input, 
voltage output, four-wire RTD 
input, resistive input, narrow- 
bandwidth strain-gauge input, 
two-wire transmitter interfacing, 
and servo/motor control. 
Contact: Intelligent In- 
strumentation, Tucson, AZ, 


— — 


(800) 685-9911 or (602) 
573-0887. 
Circle 1328 on Inquiry Card. 


DISPLAY FOR SPARC 


WORKSTATIONS SAVES SPACE 


Weighing only 174 pounds, the 
Integrix subsystem for SPARC- 
based workstations includes the 
13-inch N209 true-color flat-pan- 
el display, which offers a reso- 
lution of 1280 by 1024 pixels, 
a refresh rate of 60 Hz, and dis- 
play of 256 colors from a palette 
of 16.7 million. Also included 
are a TGX125 graphics acceler- 
ator card with 2 MB of video 
memory, 1.7 million 2-D vectors 
per second, and 560,000 3-D 
vps; and a six-foot cable. Cost 
for the subsystem is $16,995; 
sold separately, the TGX125 
card costs $1995. 

Contact: Integrix, Newbury 
Park, CA, (800) 300-8288 or 
(805) 375-1055; E-mail: 

sales @integrix.com. 

Circle 1332 on Inquiry Card. 


ETHERNET ADAPTER A. 

FOR PORTABLES 

The EtherChain Network Adapt- 
er lets you connect laptop PCs 
anywhere on a lOBase-T Ether- 
net network. You simply con- 
nect the adapter ($349) to a PC's 
parallel port and daisy-chain the 
PC into the network at any point. 
The printer port pass-through 
lets you continue printing auto- 
matically to your local printer. 
Contact: Apexx Technology, 
Boise, ID, (800) 767-4858 

or (208) 336-9400; E-mail: 
71043.2403Q compuserve.com. 
Circle 1137 on Inquiry Card. 
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MULTIPLATFORM 
PRINTER SERVER 


Designed for Ethernet networks, 
NetQue Mate ($399) allows us- 
ers to share one printer or plotter 
from up to 30 different operat- 
ing environments, including Mi- 
crosoft LAN Manager, Novell 
NetWare, IBM LAN Server, Ap- 
ple EtherTalk, Windows NT, and 
Unix TCP/IP. 

Contact: Emulex, Costa Mesa, 
CA, (800) 854-7112 or (714) 
662-5600; E-mail: literature @ 
emulex.com. 


Circle 1334 on Inquiry Card. 


stereo sound at up to 44 kHz. 
Contact: PDQ Peripherals, 
Santa Clara, CA, (800) 737- 
7462 or (408) 727-2600; 
E-mail: pdqperiph@aol.com. 
Circte 1335 on Inquiry Card. 


INTERNAL SURGE SUPPRESSOR 
Designed for installation inside 
your PC, the Defender/OVP 
($39.95) protects your PC's volt- 
age-sensitive hardware compo- 
nents against damage caused 
by lightning, power-line surges, 
switching artifacts, static dis- 

charge, and power-supply 
failures. Upon detection 
of an overvoltage condi- 
tion, the Defender/OVP 
shuts down the power 
supply's outputs, in ef- 
fect turning the comput- 
er off and protecting it 
from damage. 


E S Contact: IsoBlock, 


= — à = 2, m 4 Decatur, GA, 


FLAT-PANEL COLOR MONITOR A. 
The Model 460 ($7950; with op- 
tions, $8995) flat-panel color 
monitor is a 14.2-inch active-ma- 
trix display that is only 3 inches 
deep. The screen supports 16.7 
million colors for precise color 
presentations and offers option- 
al touchscreen and video capa- 
bilities. 

Contact: PixelVision, Acton, 
MA, (508) 264-9443. 

Circie 1344 on Inquiry Card. 


MULTIMEDIA MODULE FOR PCS 

The PDQ Mobile Multi-Media 
Module, or M4, lets you play au- 
dio and multimedia CDs on most 
notebook and desktop PCs via 
the parallel port. A self-contained 
unit, the PDQ M4 ($149) con- 
tains a power supply and a mul- 
tifunction PCB that provides a 
Sound Blaster-compatible sound 
controller and SCSI, IDE, speak- 
er, microphone, and printer pass- 
through ports. The volume con- 
trol is software programmable 
and supports 16-bit mono and 
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Eg (404) 325-8282. 
Circie 1336 on Inquiry Card. 


NETWORK FAXING 

FaxPress 3000 lets LAN and en- 
terprise-wide network users send 
and receive faxes directly from 
their workstations. The self-con- 
tained server features increased 
processor speed; concurrent sup- 
port for four outgoing lines at 
14.4 Kbps; lOBase-T/BNC with 
auto-selection; and 1 MB of 
memory, upgradable 
to 8 MB. The FaxPress 
3000 is available for 
Ethernet (two-line ver- 
sion, $3995; four-line 
version, $4795) and 
Token Ring (two-line 
version, $4295; four- 
line version, $4995) 
LANs. 

Contact: Castelle, 
Santa Clara, CA, 
(800) 289-7555 or 
(408) 496-0474; 
E-mail: sales@ 
castelle.com. 

Circte 1337 

on Inquiry Card. 


Whats New Hardware 


DIRECT-INWARD-DIALING 
NETWORK FAX-SERVER BOARD 


Faxination DID routes incoming 
faxes from the fax server, through 
the LAN, and directly to users’ 
workstations. Operating at a 
14.4-Kbps V.17 fax-transmis- 
sion rate and using Modified 
Read data compression, Faxin- 
ation DID (two-port version, 
US$1845; four-port version, 
US$3245) supports T.30 subad- 
dress routing and provides auto- 
matic trunk-busy out, trunk-loop 
back test, diagnostic tools, pow- 
er-fail support, and DTMF and 
pulse-dial decoding. 

Contact: PureData, Richmond 
Hill, Oniario, Canada, (905) 
731-6444; E-mail: stephen- 
lwanuGpuredata.com. 

Circie 1339 on Inquiry Card. 


ENTERPRISE-WIDE 


TAPE BACKUP 

The DLT20 is a digital linear 
tape drive that uses half-inch car- 
tridge streaming tape in a 51%- 
inch full-height case. The drive 
($2999.95; data and cleaning 
cartridges, $45.95 each) can pack 
up to 20 GB of data on a DLT 
CompacTape II data cartridge 
and feeds data at rates of up 


to 110 MB per minute. 
Contact: APS Technologies, 
Kansas City, MO, (800) 235- 
2753 or (816) 483-6100; 
E-mail: sales@apstech.com. 
Circle 1341 on Inquiry Card. 


AMPLIFIER/ 
SPEAKER 


PACKAGE > 
The TC 1490SP 
package consists | 
of a high-power/ NB — 
zero-footprint (WA 
amplifier and a ll 
pair of high-out- 
put speakers that enhance the 
audio performance of most PC- 
or Mac-based multimedia sys- 
tems. The package ($249.95) in- 
cludes a 40-watt-per-channel 
integrated amplifier, two SP 510 
speakers, a five-band graphic 
equalizer, an LED level meter, 
and tone-defeat control. The 
built-in FET microphone and 
variable microphone-mixing cir- 
cuitry enable you to use the pack- 
age with voice-recognition soft- 
ware. 

Contact: Micro Multimedia 
Labs, Reisterstown, MD, 

(410) 429-4300. 

Circle 1329 on Inquiry Card. 


- NETWORK-TRANSPARENT GREEN PCS | 


. Two Energy Star-compliant PCs, the Preferred 5/100E PCI — 
ESP irom: $2998) and the Preferred 5/100 PCI ESP (from | 
2 $2792) are based on the Intel 100-MHz 


| maintainis 


| Pentium P54C processor. A network- | 
activity-detection. algorithm allows the | 
| systems to sleep and reawaken while | 
ng connection to the host net- 
work. The Preferred 5/100E PCI ESP Sup- 
ports EISA, ISA, and PCI. Available i in | 
desktop or tower configurations, the sys- 
| tems come with 8 MB of RAM, at least | 
256 KB of high-speed Level 2 modular 
l cache memory, a 420-MB hard drive, a | 
| 3%inch floppy drive, a 1-MB VGA board, 
a 15-inch VGA monitor, and a 101-key 
ae - keyboard. 


o Contac: CSS Laboratories, Irvine, CA, | 


oUSE 


X LY 
p \ogy Experts. ears 
d v l official BYTE Merchandise for er = > — 


CERAMIC MUG. 
11 oz. ceramic 
mug with gold 
band and 
3-color, 
2-sided logo. 
BYT 8. 54.50. 


SH 


P 
MOUSE PAD. 
Hard top mouse pad. 4-color with 20th 
anniversary logo and tag line and repeating 
text background. 7.5" x 8.5" x 3/16”, 
BYT 7. $5.25. 


MOCK TURTLENECK. 

Outer Banks 100% cotton motk turtleneck with 
20th Anniversary logo embroidered on left chest. 
White. Sizes: M-XL M-BYT 4, L-BYT 5, 

XL-BYT 6. $25.85. 


BALL CAP. | 

Soft brushed cotton free-form ball cop — 4 

with adjustable Velcro closure back and 
20th Anniversary logo embroidered on 
front. Black. BYT 11. $14.75. 


PARKER VECTOR PEN. 
Parker Vector Sport Roller Ball Pen. Black with 
3-color BYTE logo repeated on barrel and cap. 
BYT 10. $6.25. 


sets. 95% cotton, 340 pit 


iL blyester. Ash. Sizes: 
M-XL. M-BYT 1, L-BYT 2, XL-BYT 3. $31.20. 


PARKER PEN. 


Parker Insignia ball point pen. Laque black with 
3-color BYTE logo on dip emblem. BYT 9. $34.50. 
D COMPUTER TOOL KIT. 
Deluxe computer service tool kit in 
rn black vinyl zipper cuse features: 2 nut 
drivers, 3 prong ports retriever, 
T-SHIRT. tweezers, torx driver, IC Extractor, one 
100% Cotton Oneita Power-T. White with 1-color Phillips and 2 slotted screwdrivers. 
“technology” print on both sides and 4-color 20th 1-color 20th Anniversary logo. 
anniversary logo anh Sizes: L-XL L-BYT 13, BYT 12. $20.10. 
XL-BYT 14, $8.00. 


ha: Credit card phone orders: Call 1-800-676-HALO (4256) (in Il, coll 708/647-4902). We accept VISA, MasterCard, American Express and Discover. Merchandise in stock will ship 
12-3 husiness days of receipt. If an item is out of stock, the customer will be notified and given the option to backorder, substitute or cancel the item, Rush orders con be shipped the 
Jay received if the order is placed by 2:00 p.m. CST. Rush orders will incur a $10 additional charge and express freight charges will be billed at cost. 


pg: Include the following amounts for shipping via U.P.S. Ground. Up to $50.00-odd $5.75, $50.01 to $100.00-add $7.75, over $100.00-add 8% 1o total. Air freight is additional. 
charges apply to domestic US orders only. International orders will incur a $12 documentation charge and will be billed at actual cost plus ossodated duties and taxes. F.0.B Point: 
L 60714 


ax: We are expected to collect applicable sales tax on all purchases, including shipping ond bundling charges, sent to CO, FL, GA, MI, NM, NC TH, TX, WI and on purchase totals only in 
IL, IN, OH, SC, ond VA. Sales Tox Chart: CA 7.75%, CO 3.8%, FL 6%, GA 6%, IA 6%, IL 8.25%, IN 5%, MI, 6%, NC 6%, NM 5.82%, OH 7%, SC 6%, TN, 8.25%, TX 8.25%, 
Ye, ond WI 5.5%, 


? ‘Siopacem for Windows PA 2.0 ($99) includes cap- 
L tioning, 2-to-1 sound-compression, and editing functions. 

| You can store up to 15 minutes of ScreenCam movies 

| (without audio, using captions) on a floppy disk and save 
and distribute the movies as stand-alone executable files 

| oras embedded. OLE objects in documents. In addition, 

| you can send ScreenCam presentations over a network 

via Lotus cc:Mail, Lotus Notes, Microsoft Mail, or Novell 


GroupWise and post SE on BBSes, the Internet, on-line services, or in a Notes database. | 
| Contact: Lotus Development, Cambridge, MA, (800) 343-5414 or (617) 577-8500. 


| Circle 1271 on Inquiry Card. 


WINDOWS ACCESS FOR BLIND 
PC USERS 


ScreenPower for Windows pro- 
vides blind people with access 
to Windows applications. The 
program identifies every icon, 
button, scroll bar, and command 
element and makes them easy to 
find and operate. SPWin ($995) 
comes in Braille- and speech- 
only versions and is compatible 
with more than 30 speech syn- 
thesizers. 

Contact: TeleSensory, Moun- 
rain View, CA, (800) 286-8484 
or (415) 960-0920; E-mail: 
rele? netcom.com. 

Circie 1276 on Inquiry Card. 


32-BIT OS/2 IMAGE EDITOR v 

ColorWorks for OS/2 ($495), a 
32-bit multitasking application 
with a configurable tool archi- 
tecture, yields thousands of pos- 
sible drawing tools and a flexible 
way to define floated images. 
You can configure the drawing 
tools to allow you to draw with a 
color, an effect, or combinations 
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of effects and use the tools to de- 
fine masks for effects and trans- 
formations. 

Contact: SPG, Miami Lakes, 
FL, (305) 362-6602; E-mail: 
74723.3437@compuserve.com. 
Circle 1275 on Inquiry Card. 


MEMORY TECHNOLOGY 


FOR THE MAC OS 

With OptiMem RAM Charger 
($129), memory use becomes 
more efficient, flexible, and reli- 
able. Applications open using 
smaller initial blocks, and an ap- 
plication's size in memory can 
grow and shrink after it is open. 
Contact: Jump Development 
Group, Pittsburgh, PA, (800) 
586-7622 or (412) 681-2692; 
E-mail: jumpdevgrp Q aol.com. 
Circle 1284 on inquiry Card. 


PRODUCTIVITY TOOLS 
FOR VISUAL BASIC 


A set of 10 productivity tools, 
ToolThings ($179) takes the 
work out of developing Visual 
Basic applications. Each tool au- 
tomates a common development 
task. so you can visually design 
windows, message boxes, and 
Windows common dialog box- 
es; precisely position, align, 
group, and resize controls; set 
the tab order for all controls on a 
form in one dialog box; indent 
lines of code; change blocks of 
procedural code to comments 
and vice versa; identify and re- 
move unused routines, variables, 
and constants from your code; 


and call up a visual diagram of 
a user-defined function, user- 
defined type. or variable decla- 
ration and assign values to each 
element. 

Contact: Pinnacle Publishing, 
Kent, WA, (800) 231-1293 or 
(206) 251-1900. 

Circle 1290 on Inquiry Card. 


WORDPERFECT DOCUMENT 
SPLITTER 


SplitVu allows you to simulta- 
neously view and edit two parts 
of a WordPerfect document. The 
program ($34.95) creates two 
window panes, each containing a 
separate view of the active doc- 
ument. You can separately scroll, 
search, edit, or work on the text 
in each pane, and all changes you 
make in either pane are reflected 
in the original document. 
Contact: Bramblebush Soft- 
ware, New Canaan, CT, (800) 
693-1117 or (203) 966-0198; 
E-mail: 73541.3470@ 
compuserve.com. 

Circle 1280 on inquiry Card. 


INCORPORATE YOUR BUSINESS 


Incorporate takes you step-by- 
step through the process of in- 
corporating. Based on forms and 
procedures obtained from state 
government offices, the Win- 
dows-based program ($69) cre- 
ates valid documents for the 10 
states in which more than 70 per- 
cent of all new corporations are 
formed. Incorporate also includes 
an introduction to corporate law. 


Contact: Unabridged Software, 
Bellaire, TX, (800) 248-7630 
or (713) 661-0044. 

Circle 1281 on inquiry Card. 


WINDOWS-BASED DATA 


ACQUISITION SOFTWARE 


When you use the Hydra Log- 
ger for Windows software with 
the Hydra data acquisition unit, 
you can control such functions 
as scanning, signal condition- 
ing, sensor linearization, alarm 
sounding, nonvolatile memory, 
and trend plotting. An optional 
Trending package controls how 
the Hydra unit displays data. Hy- 
dra Logger for Windows' ($595; 
with Trending software, $995) 
Trending package can also cal- 
culate basic statistics and create 
x-bar charts and x,y scatter dia- 
grams. It also lets you import 
data into a spreadsheet, zoom in 
on and isolate the desired data, 
and export only that portion to 
the designated spreadsheet. 
Contact: Fluke, Everett, WA, 
(800) 443-5853 or (206) 
356-5500. 

Circle 1282 on Inquiry Card. 


ENGINEERING VISUALIZATION A. 


MicroStation Masterpiece pro- 
vides photo-realistic rendering, 
animation, advanced ray tracing, 
radiosity, engineering animation, 
and other visualization capabili- 
ties. The program ($1450), which 
is available in Windows, NT, 
Unix, and Power Mac versions, 
works with MicroStation Mod- 
eler, MicroStation V5, and Micro- 
Station Review. 

Contact: Bentley Systems, 
Exton, PA, (800) 778-4274 

or (610) 458-5000; E-mail: 
sales? bentley.com. 

Circle 1278 on Inquiry Card. 


WINDOWS SPREADSHEET a 
VERSION MANAGER 


CCC QuikTrak automatically 
keeps track of the changes you 
make to a spreadsheet, why you 
made the changes, and how to 
get back to any prior version you 
choose. The program also pro- 
vides comparison capabilities 
that allow you to quickly com- 
pare changes between versions 
and identify the impact of those 
changes. In addition, CCC Quik- 
Trak ($99) saves disk-storage 
space by storing only the changes 
made between spreadsheet ver- 
sions rather than duplicate copies 
of the entire file. 

Contact: Softool, Goleta, CA, 
(800) 763-8665 or (805) 
683-5777; E-mail: info 
softool.com. 

Circle 1283 on inquiry Card. 


ANALYZE AND MANAGE SERVER 
SPACE 


A server-space analysis and man- 
agement tool, FileWizard 3 has a 
Native Windows front end, Hier- 
archical Storage Management, 
and support for NetWare file 
servers with PC and Mac clients. 
The program (single server, $695) 
automatically migrates files ac- 


cording to a rule-based 
system and makes all mi- 
grated files available to 
users. Transparent access 
to the archive server lets 
users find and retrieve a 
file asthough it were still 
in the primary location. 
Contact: Knozall Systems, 
Chandler, AZ, (800) 333-8698 
or (602) 545-0006; E-mail: 
gaill@tesi.com. 
Circle 1285 

on Inquiry Card. 


IMPROVE YOUR ADA 
PROGRAMS 

Asta’s TCMON and 
TBGEN software-analysis and 
test systems improve the quality 
and performance of software pro- 
grams written in Ada. The prod- 
ucts (licenses, from $2300) iden- 
tify performance bottlenecks, test 
coverage, and automatically test 
Ada Unix programs. 

Contact: Asta, Nashua, NH, 
(800) 350-2782 or (603) 889-2230; 
E-mail: asta delphi.com. 
Circle 1298 on Inquiry Card. 


MULTIPLATFORM SECURITY 
FOR UNIX 


SeOs combines operating-sys- 
tem-level interception of secu- 
rity-sensitive events with an ac- 
cess-rules database. The program 
(server, $999. each client, $150) 
features a Kerberized Single 
Sign-On to the mainframe, which 


and compressed with PKZip, | 
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Ware NLM version. 


eliminates the transmission of 
passwords over a network, and 
lets you protect root ID and de- 
fend against Trojan horses and 
back doors. 

Contact: Memco Software, 

New York, NY, (800) 862-2602 
or (212) 286-8820; E-mail: 
dorin@memco.com. 


Circle 1277 on inquiry Card. 


SOLVE EQUATIONS A. 

Theorist 2 for Windows 3.1 and 
NT provides numeric and sym- 
bolic computational tools, which 
it displays in real mathematical 
notation, for equation solving 
and mathematical exploration. 
More than a calculator, Theorist 
2 (US$299) also handles alge- 
braic equations and expressions 
and 2-D and 3-D graphing. The 
program is also available for 
Macs and Power Macs. 
Contact: Waterloo Maple Soft- 
ware, Waterloo, Ontario, 
Canada, (800) 267-6583 or 
(519) 747-2373; E-mail: 

info@ maplesoft.com. 

Circle 1288 on inquiry Card. 
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| ii Dr. Solomon's: AntiVirus Toolkit 7 (single-user Windows. ver- | 
| Sion, $125; single-user 0S/2 version, : $149) ) detects more than 

| 6000. computer viruses, including. complex encrypted and poly- 

 morphic viruses. The program scan sin 


files you've archived 
ARJ, PKLite, and LZExe. A Net- 


1 offers NetWare 4 compatibili- 
E optional server-based | ‘scanning, and adminis- 
tration | from either the server console ora Windows 
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Software Update — 


Conversions Plus 3,0, a Windows 
utility that lets you use Mac 
disks in your PC and convert 
files back and forth, includes 
new translators, enhanced 
graphics capabilities, anda 
file-preview feature. $149. 
Contact: DataViz. Trumbull, 
CT, (800) 733-0030 or (203) 
268-0030; E-mail: d0248@ 
applelink.apple.com. 

Circle 1300 on inquiry Card. 


With SafE Mail 1.02 for DOS, 
you can safely encrypt or de- 
crypt information in almost 
any format. The program cre- 
ates output files with Internet- 
format compatibility and pro- 
vides an electronic signature 
protocol, which is for ex- 
changing presigned mail, and 
distortion protection that you 
can increase for low-quality 
transmission facilities. Single 
copy, $199; two-user pack, 
$349; four-user pack, $599. 
Contact: Pinnacle Systems 
International, Cary, NC, 
(919) 469-9002. 

Circle 1301. on Inquiry Card. 


SCSI-Share 2.0, which lets you 
share SCSI devices over Ap- 
pleTalk LANs, features com- 
pletely overhauled emulation 
for virtual devices and full 
support of Apple's SCSI 
Manager 4.3. $89. 


Contact: Stalker Software, 
Mill Valley, CA, (800) 262- 
4722 or (415) 383-7164; 
E-mail: info @stalker.com. 
Circle 1305 on Inquiry Card. 


ManagePro 3.0 for Windows, 

a program that helps managers 
set goals and deadlines, orga- 
nize work, and manage people 
more effectively, offers cus- 
tomized reporting, job-specific 
templates, and Software Up- 
date expanded project and ac- 
tion management. $279. 
Contact: Avantos Perfor- 


mance Systems, Emeryville, 
CA, (800) 282-6867 or (510) 


654-4600; E-mail: avantos 
america.online.com. 
Circle 1303 on Inquiry Card. 


Contact: S&S Software Taremational 
Burlington, MA, (617) 273-7400. 
Circle 1272 on Inquiry Card. 


client on a workstation. — | 
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ENTRY-LEVEL ACCOUNTING a 


The Peachtree First Accounting 
program ($169) includes gener- 
al-ledger, accounts-receivable, 
invoicing, accounts-payable, 
item-tracking, checking-account- 
reconciliation, job-tracking, and 
business-reporting features. It 
also lets you enter and print pay- 
roll checks and import data from 
Quicken. Peachtree First's Set- 
up Checklist tells you how to 
customize your books to best fit 
your business's needs. 
Contact: Peachtree Software, 
Norcross, GA, (800) 228-0068 
or (404) 564-5700. 


Circle 1292 on Inquiry Card. 


DEVELOP NEURAL-NETWORK 


SOLUTIONS 

NeuralWorks Predict 1.0 ($995) 
uses fuzzy logic, genetic algo- 
rithms, dynamic hill climbing, 
Kalman filtering, and conjugate- 
gradient methods to help you 
develop sophisticated neural- 
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| us 2273 on Inquiry Card. 
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network solutions. 
Once you develop 
a model, Predict 
provides facilities 
for testing it, run- 
ning it within Mi- 
crosoft Excel for 
Windows, and de- 
ploying it as a C, 
Visual Basic, or 
FORTRAN pro- 
gram. 

Contact: NeuralWare, Pitts- 
burgh, PA, (412) 787-8222; 
E-mail: sales) nware.com. 
Clrcie 1279 on Inquiry Card. 


NEW APPROACH TO PROJECT 
MANAGEMENT 


Artemis Resource View (call for 
prices), a client/server-based re- 
source management tool, con- 
sists of two modules: Requester 
and Allocator. Requester allows 
you to define new work requests 
and send them to the appropri- 
ate managers for scheduling and 
commitment. You can directly 
enter work requests into Artemis 
ResourceView or import them 
from Artemis Prestige or Micro- 
soft Project. The Allocator mod- 
ule allows managers to assign 
approved tasks to resources. 
Contact: Lucas Management 
Systems, Fairfax, VA, (800) 
477-6648 or (703) 277-1050; 
E-mail: cfinch@lucasmgt.com. 
Circle 1289 on Inquiry Card. 
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iex Software 


GAUSS APPLICATIONS v 

Constrained Maximum Likeli- 
hood's (Unix version, $995; PC 
version, $495) features include 
the ability to solve general max- 
imum-likelihood problems using 
the sequential quadratic pro- 
gramming method; linear and 
nonlinear constraints on param- 
eters; equality and inequality 
constraints on parameters; con- 
fidence limits for constrained 


problems; bootstrapping with 
histogram and surface-plot out- 
put; likelihood-profile trace plots; 
weight observations; and the 
ability to profile r plots and fix 
selected parameters. 
Constrained Optimization 
(Unix version, $495; PC version, 
$245) solves standard nonlinear 
programming problems using the 
sequential quadratic program- 
ming method and provides the 
capability of adding linear, non- 
linear, equality, and inequality 
constraints on parameters. 
Contact: Aptech Systems, Ma- 
ple Valley, WA, (206) 432-7855; 
E-mail: info@aptech.com. 
Circle 1293 on Inquiry Card. 
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Low-Cost WINDOWS PUBLISHING SUITE j 


An all-in-one desktop publishing and graphics solu- | 
tion, Serif Publishing Suite helps you produce profes- 
sional-quality black-and-white or color-separation news- 
letters, ads, brochures, catalogs, and greeting cards. 
The package ($199} includes PagePlus, a desktop 
publisher with Pantone Color Matching, text wrapping, | 
and three levels of operation (Intro, Publisher, and | 
Professional); WritePlus, a word processor; DrawPlus, 
a vector illustration module for creating and editing 
WMF clip-art files; PhotoPlus, an image-effects module 
for TWAIN and Kodak Photo CD files; TypePlus, for 


| | text effects and logo creation; TablePlus, for table 
editing and mini-spreadsheets; and Fonts & Clipart, a library of typefaces and images. | 
Contact: Serif, Nashua, NH, (800) 697-3743 or (603) 889-8650; E-mail: serif@my.my.com. 


Software Update 


StarManager Advanced 4.0, 

a Windows program for sales- 
territory design and mapping. 
supports more data formats, 
including ODBC, and mapping 
and realignment down to the 
individual account level; it 
also provides up to 20 user- 
definable variables in the Star- 
Manager database, up to 20 
layers of map detail, and a 
drag-and-drop feature that lets 
you quickly grab and realign 
territory geography and ac- 
counts. From $995. 

Contact: TTG, Woburn, MA, 
(617) 932-6500. 

Circle 1302 on Inquiry Card. 


The 32-bit version of the 
Formula One spreadsheet compo- 
nent includes the ability to cre- 
ate and format objects on work- 
sheets; an enhanced calculation 
engine; worksheet zooming; 
print scaling; the ability to read 
and write Microsoft Excel 4.0 
worksheets; special classes for 
C++ developers to handle 
worksheet and window creation 
and manipulation, message 
routing, and events; and win- 
dow-manager functions for C 
developers. $249. 


Contact: VisualTools, Lenexa, 
KS, (800) 884-8665 or (913) 
599-6500. 

Circle 13306 on Inquiry Card. 


Software Sentry 2.0, a network- 
independent license-metering 
and software-asset manage- 
ment tool, comes with a virus 
checker and the ability to auto- 
matically load the TSR into 
expanded memory. Alerts no- 
tify the LAN administrator of 
low-license conditions and 
help-desk requests. Multilin- 
gual client support provides in- 
ternational user-intercept mes- 
sages and end-user help text in 
English, French, German, Ital- 
ian, or Spanish. Per server: 50 
users, $295; 100 users, $595; 
250 users, $895. 

Contact: Microsystems Soft- 
ware, Framingham, MA, (800) 
489-2001 or (508) 879-9000; 
E-mail: info? microsys.com. 
Circle 1307 on inquiry Card. 


GRAPHICAL DATA ANALYSIS A. 
DADISP 4.0 (PC version, $1895; 
workstation version, $2995), a 
graphical data-analysis package, 
includes native GUI standards; 
DDE and other interprogram 
communications; and SPL (Se- 
ries Programming Language), 
which provides user-defined 
functions, looping and iteration, 
conditional statements, array ref- 
erences, and variables. SPL also 
includes Hot Variables, which 
can contain complex numbers, 
real numbers, integers, and 
strings, as well as data series and 
matrices. 

Contact: DSP Development, 
Cambridge, MA, (800) 424- 
3131 or (617) 577-1133; 
E-mail: dspdev@ world.std.com. 
Circle 1297 on Inquiry Card. 


CONTACT MANAGEMENT 


The OLE support in Maximizer 
3.0 for Windows enables you to 
attach objects, such as spread- 
sheets and documents, to clients 
and contacts. Once they're linked, 
you can modify, print, search, 
and archive objects from within 
Maximizer. In addition to print- 
ing documents, reports, labels, 
and envelopes, 
Maximizer 3.0 
($249) can print 
in popular ad- 
dress- and calen- 
dar-book formats. 
The software's 
new scheduling 
features include 
conflict checking, 
a find-free-time 
feature, and an 
option to add a 
follow-up task or 
appointment. 


| Contact: Modatech Sys- 
tems, Vancouver, BC, 

| Canada, (800) 804-6299 
| or (604) 736-9666; 
E-mail: brn 

| modatech.com. 

Circie 1295 

| on Inquiry Card. 


MULTIMEDIA NOTES ANYWHERE 


A Windows-based annotation 
utility, EeGlue 2.0 lets you an- 
notate documents and Windows 
applications with electronic 
stick-on notes that can contain 
text, sound, video, graphics, and 
animations. Version 2.0 (single- 


user version, US$69.95) features 


templates, pop-up notes, and a 
self-resizing notepad. The pro- 
gram's network compatibility 
lets you send notes to other users 
with Microsoft Mail or cc:Mail 
using your existing post office. 
Contact: The Plant Software, 
North Vancouver, BC, Canada, 
(604) 986-6121; E-mail: info 
theplant.com. 

Circfe.1291 on Inquiry Card. 


ENGLISH/SPANISH ACCOUNTING 


The Business Accountant Gold 
integrates receivables, payables, 
and payroll into one system. The 


INTERACTIVE ON-LINE SOFTWARE 


Worldgroup ($795) unifies messaging, workgroups, customer 


DOS-based program also helps 
in budgeting, financial planning, 
decision making, and tax prepa- 
ration. The program ($99) saves 
each transaction to your disk and 
closes your books as soon as you 
enter a transaction, keeping your 
books always up-to-date. From 
any menu, you can switch from 
Spanish to English or from En- 
glish to Spanish. 

Contact: Brilliant Nite Soft- 
ware, McLean, VA, (800) 
991-1997 or (703) 883-3700; 
E-mail: dmr@netcom.com. 
Circle 1286 on Inquiry Card. 


SCHEMATIC DESIGN TOOL 
FOR WINDOWS 3.1 AND NT 


You can design schematics with 
WinDraft ($750), a 32-bit appli- 
cation that lets you scale com- 
ponents using the Plus or Minus 
key before placement and auto- 
matically places junctions when 
you end a wire on another wire. 
You can also edit any part's pin 
name from the schematic editor 
without having to go through the 
library editor. 

Contact: vex Design Interna- 
tional, Beaverton, OR, (503) 
531-3555: E-mail: info 
ivex.com. 

Circle 1296 on Inquiry Card. 
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| service, sales, support, EDI, and the Internet. For callers, 


|. Worldgroup offers E-mail, group-messaging forums, file li- 
£ braries, multiuser teleconferencing, polls, and questionnaires. | 


The client software can access the server over a dial-up modem 
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Main System Menn 


or through the internet. 
From inside a company, 
. the employees can log 
on through a LAN using 
Novell IPX/SPX or TCP/ 
jg) IP protocols. 

MI Contact: Galacticomm, 
Fort Lauderdale, FL, 
(800) 328-1128 or (305) | 
583-5990; E-mail: | 
sales@ gcomm.com. | 
Circle 1274 | 
on inquiry Card. 


Software Update 


VToolsD 1.1 for Windows 3.1, 

a VxD (virtual device driver) 
toolkit for C and C++, lets 
you build VxDs targeted for 
Windows for Workgroups 
3.11; supports the WFW 3.11 
features that will be imple- 
mented in Windows 95; and 
introduces PELE, a utility 
that lets you create VxDs 
with the 32-bit Borland C++ 
compiler. $495. 


Contact: Vireo Software, 
Bolton, MA, (508) 779-8352; 
E-mail: vireo@vireo.com. 
Circle 1308 on Inquiry Card. 


PICS 1.5 provides doubled 
speed of the hierarchical list- 
box, a TimeEdit control that 
automatically starts and stops 
time, international date/calen- 
dar control, and numeric edit 
control. The Percent Bar con- 
trol displays the percent-com- 
pleted status of an ongoing 
process, and the Volume Dial 
control lets you turn a knob- 
like stereo control to increase 
or decrease a parameter. 
$149; source code version, 
$495; PICS NT version, 
$495: source code NT ver- 
sion, $995. 


Contact: ProtoView De- 
velopment, Dayton, NJ, (800) 
231-8588 or (908) 329- 
8588. 

Circle 1319 on Inquiry Card. 


Electronics Workbench 4.0 

lets you simulate analog, dig- 
ital, and mixed-mode circuits; 
in addition, you can create 
larger and more complex cir- 
cuits with components in 
multiple parts bins and over 
350 real-world models. The 
program also provides A/D 
and D/A converters; variable 
resistors, capacitors, and in- 
ductors; encoders, decoders, 
multiplexers, and demulti- 
plexers; and 74xx and 74xxx 
ICs. $299. 

Contact: Interactive Image 
Technologies, Toronto, On- 
tario, Canada, (800) 263- 
5552 or (416) 977-5550; 
E-mail: ewb@ interactiv.com. 
Circle 1310 on Inquiry Card. 
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.. Reaching for a New Frontier 


Having trouble keeping up with the ever-changing world 
of technology? Quatech can help. We are committed to 
providing our customers with quality products and exceptional 
service and support. We manufacture a complete line of 
communication and data acquisition products for PC/XT, 
PC/AT, PS/2, and PCMCIA systems. Just tell us your appli- 
cation, and we'll find the solution that's right for you. 


Quatech's communication and data acquisition PCMCIA 
cards provide maximum flexibility for your application. 


Communication boards for ISA and Micro Channel meet 
synchronous, asynchronous, serial, and parallel communi- 
cation requirements with protocols such as RS-232, RS-422, 
RS-485, Current Loop, and IEEE-488. Intelligent and copro- 
cessor adapters are also available. Data acquisition products 
add analog to digital, digital to analog conversions, and digital 
I/O capabilities in 8 to 16-bit resolution. Other boards 
provide the capabilities for digital multimeters, digital 
frequency synthesizers, arbitrary waveform synthesizers, 
and IEEE-488 GPIB interfaces. 


Communication PC cards include single and dual channel 
RS-232 and RS-422/485, EPP, and synchronous adapters. 
Data acquisition PC cards provide 12 and 16-bit analog 
input, 8 channel analog output, and 24 digital I/O. Add 
PCMCIA capability to your desktop computer with our 
[Internal Interface Adapters. Each adapter supports Type I, II 
and III PC cards, and is available in several configurations. 


Foreign Distributor Inquiries Welcome 


For more information and a free 1995 Handbook, call 
a Quatech sales representative today at 800-553-1170. 


Quatech, Inc. 662 Wolf Ledges Parkway, Akron, OH 44311. International Distributors: Australia/Interworid Electronics & Computer 61-3-9563-5011, Austria/ 
Megadata 43-1-523 42 12, Belglum/Acal NV/SA 32-27-205983, Brazil (Sao Paulo)/Intercomp 55-11-8532733, Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 
55-21-2394955, Canada(Westem)/Interworld Electronics 800-663-6001 (Toronto office 800-465-0164). China/Quatech China 86-1-205-9030, Denmark/Jes Rasmussen 
ApS. 45-4281-6838, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, 
Hong Kong/Brio Technology Ltd. 852-581-1111, India/Comsquare Network Pvt. Ltd. 91-11-224-5159, Israel/Milivision Ltd. Div. 972-9-500623, Italy(Non-PCMCIA)/ 
N.C.S. Computer Italia 39-331-770016, Italy(PCMCIA Only)/Kernel Consulting S.r.l. 39-6-77207000, Japan/Nictrix Corp. (New Jersey) 201-947-2220, Korea/Sam 
Boo Systems 82-2-135-280, Netherlands/ACAL Auriema 31-40-502602, New Zealand/Advanced Portable Technologies 64-4-3852838, Pakistan/Rastek (PVT) 
Limited 92-21-4551881, Saudi Arabia/Integrated Computer Operations 966-3-895-1827, Singapore/Bliss Services Pte Ltd. 65-338-1300, South Africa/Eagle Tech- 
nology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-310140, Switzerland/Technosoftware 41-64-519040, Turkey/Logic Group 
90-212-2747197. PC/XT, PC/AT, PS/2, and Micro Channel are registered tracemarks of the IBM Corporation. All other trademarks are of their respective companies. 


Circle 85 on inquiry Card (RESELLERS: 86). 


BUYER’S 
GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the latest 
hardware and software products at the 
best prices. 


268 


Hardware /Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. 


287 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 
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TC4045 Token Ring 16/4 . MEM. 1 SoundBlaster 16 value edition........................89-98 MONITORS ] 
NodeRunner 2000A..— esses cre erent OD SoundBlaster 18 MCO 146.95 == sche : 
NodeRunner 2000T , es isere less 180 0B Cove Caries T. Complete 2. T T Mag Innovision DX15F 339.00 
NodeRunne: 2000C. .. 188.05 Lina of TCNS Products. Cat tor siais! SoundBlaster 18 SC8-2.............,078.98— | Mag Innovision DA TOF on. suse 
Runnei'St 2000A L. 81.43 SoundBlaster 16 ASP MOD... ees 178.98 Mag Innovision MX 15F 0... cecccecsereveecse ete 487.44 
NodeRunnaervSi 2000T . _ 73.82 SoundBlaster 16 ASP SCSI-2... s. 196.06 | Mag innovision DX1I7F.— . uueuesssuss . 899873 
NodeRunnet/S! 2000C . . - .. 7382 TERMINALS SoundBlaster AWEI2 value edibon... 228.39 Mag Innovisson MXP17F 998.97 
E Vos d ——— -- SoundBlaster AWE22...... ses 228.95 Mag Innovision MX2TF....... e 1679.77 
V6 0 Starter —— 229.1 Lint MCS ambergreen/whe.. . - .. 293.98 i Magnavox CM2089 14* 28 s. 327.88 
ee LM — M— ee -300.13 “a + Sy ae É——À MH Magnavox CM2099 14° 28 Nl... 247.44 
ic Starter kil... .......——.. 109. MC80 14* color... eese 819. Magnavox CM2015 15° 1024 29480 
T-Runner 8 2o 108T ^" us 178.99 Ww amt Advent PP570 apeakers 385W.......... cece 246.07 ABC ania —— 
T-Runner 12 por EHE o ud 199.82 = ovr. tar peu Roy Advent PP622 en, Fl Magnavox CMA015 15° 1289... 2471 
Wyse 160 ambat/greonwhite................ 122 26 Chinon CDS535 CD-ROM kit internal ............. 240.73 Magnavox CMA017 VT" 31... 000.28 
=~,sp —MÓ— iğ Chinon CDX535 CD-ROM kit extemal ............347.98 Magnavox CM4018 17 28... SOUS 
——— 3 - Diamond 4000 Quad CD kil imamal .............. 299.71 | Magnavox 20CMB4 20° Lusso. OD 
ZEE Xircom Diamond 5000 Quad CO kN intemal... . 448.98 NEC XVM Mrs M 
Multiprotocol print server 10BT HP MIO.. .......267.78 32925 Ensoniq Soundscape wavetabie ...... .. . 199.00 NEC XV15 18... san 114.4 
Multiprotocol pni server 108T pocket... 287.30 "ORE EE im S Jensen JPSI5 speakers SW... sss 34.98 NEC XVI? 17*...... re o ERU 
Muhiprotocol 2 pnnter server combo 303.41 PEMOBT pocket Ethernet 10BT __ . .23A31 Jensen JPS45 speakers 10W —. .. 20.93 NEC XE15 15°... soe 48.90 
Mulbprotocol 4 printer server combo .. .......... 409.83 PT316CTP pocket Token Ping Iit.. .......488.89 Logtech SoundMan Wave ...............—. 949 NECHE aue ce eai dE 
SNAP startas bil-2 computers, 1 printer. 418.10 PPXO03 Paratel port mulipiaxor....................7 1490 Microsolubons 4X CD parallel .................... 387.08 NEC XE21 $1*....... e. RBS 
SNAP midon ranuta... E T) PS.CE2 PCMCIA Ethereal (08T ......... 158.09 NEC 2Vi.. ......... T mijena nn 1860.08 NEC XP15 15° Leere te titt tt tinactase ss ++ 
Fax Authority Solo network fax servor........... 499.98 PS-CE2 PCMCIA Ethernet combo .…........ .... 208.18 NEC 2V Deluxe... ul... 288.80 NEC XP BF 17* eee cr HOS 
PS-CE2 PCMCIA Token Ring ........................438.12 NEC 3Xp Pius... eese DOM NEC XP21 21... eet AMET AB 
IBM E LN st NEC 3Xp Plus Kit ...........s eee" OY ous A "RR 225.06 
TAPE & A q MOVABI EN ED! A DRIVI i3 NEC 4X1... ers l——— " 379.84 Samsung 150L Li ———— 0 
IBM Token Ring 18/4 MCA... nove TS E "s leonisi mis Samsung 11GL9 37... 0502 
Token Ring Au -— — ———" 200.84 f. » MEL MEI 177 A : Sony CPD-1425 14* eri en tet T T 
IBM Token Ring MA a ORS ME STEMS re NEC 4Xe KR... serene | Sony 188F 18* LLL LU OT 
Jumbo 250 mamal.. n iso OE | NEC T Sony WSri 7 7. 
Jumbo 350 intema! |... uuu esses. 105.29 E rre ERES aaa O T — P! Sony RR, MM 
intel. ain... "aan Pionear DAMBO4X AX 6 deseo... 208.71 ViewSonic 15G 18"... 2457.35 
— ÀÀ m Udo loo (MEE M ee ez | ViewSonec TG IT... P 
EtherExpress PRO/IDOMDPS EBAT. IMS Taster 350 porna L— aiii m: 20! | pusor4pexquadmuamai............ 11844 | Ve*Sone RIPS 21°... 7 
EtherExpress PROVIO Fish 108T Sgh... -— 419.98 Trakker 700 paralla i port .. -——— 406.78 Ploxtor 6X internal «..........-..ccesseseces-seeserereereene: 429.87 v T | à T Q L iQ LX ARDS mm " | 
EtherExpress PRO/10 Fish combo........... .......118.0? Powartape 2.4G8 SCSI inemal ......... asau 937,68 Sigma Desgns ReaiMagic Lia... ..........-.. 483.93 
Ether€xpress PRO/10 Fish combo 59k. ...... 472.00 Powertape 2.4GB SCS) exiermal.................... 1077.98 Sigma Designa RealMagic ........... eee 379.99 ADS VGA to TV Elito intermal ees 134.09 
Ere prom 1 = poum PoweDAT 4GA SCSI imema oe 99879 Sigma Designs RealMagie CD Kit ............, 658.41 ADS VOA to TV Ekta extemal... eee 196.13 
EtherExpross 16 TORT pM 92.23 .* Sony CDU-55E 2X intemal ———— SM uM ATI Graphics Xpression ISA 2MB poe aaas y= O X 44 
EtherExprass 16 108T 50k ....................., 484.13 10 Sony COU-55S SCSI 2X intemal .. . 904.07 | ATI Graphs Xpression VLB 24D... 208.44 
EtherExpress 16 100T b osi .. 160048 . Sun Moon Star CO 2X kk intemal... we 18078 ATI Graphics Xpression PCI 2MB s SeA ad 
EtherExpress MCA 108T | E Zo 100MB 189.86 Sun Moon Star CD 2X ka intemal w/sound __ 211.70 ATI Graphics Pro Turbo ISA 2M8 arm ro 
6 118.77 t paralel niota — — ~- | Teac SuperQued 4X mema 20442 à 
Ether! 16 combo 5pk zs £43.72 Zp drive 100MB SCS) interface ..__....._......- iig as Toahuba 3601 SCS! 4X internal =A ATI Graptucs Pro Turbo VLB ZMB 378.78 
EtnerExpiess Flash 10HT aes, | Zip disks 100MB. BOK sel 40.06 la rnnt i ATI Graphics Pro Turbo PCI 2MB . ............... .37R TO 
EtherExpress Flash 1087 Spk mn 819,90 Ditto 420M8 tape drive exemal 183.08 Ure Beach Monte CANO crc... erasers OT BE ATI Graptucs Pro Turbo PC! 4MB oc 342 08 
EtharExpress Flash combo . ve rereana 129.79 E Turie Beach Topar.. ....... Wi? Diamond SpeedStar Pro ISA 1MB 35.60 
EtherExpress Flash combo Bek... NM 1. Ditto 850MB tape drive META ....... soe 217.82 Turtie Beach Montorey |... OBS P — —Ó 
TokenExpress 16/4, Tape510 510MB intemal uw lm — Diamond SpoedStar 64 ISA 2MB .....................192.98 
Netpor£xpress ll 108T ... 108 84 Bomoulti 230MB Insider SCSI. cuu ATES - LT IGITIZERS SA SCA | & SCANNERS — Diamond Stealth &4 VLB 2MB VRAM ..............310.04 
MICRODYNE Bernoulli 220MB Transportabie a.. o DIM S m B | Diamond Sientth 64 PCI 2MB VRAM...........316.94 
Bemoufi 230MB cartridge... sn Hercules Dynamite Pro ISA 1MB .............147.84 
Eagle NE2000« —— "wrCalComp Hercules Dynamo Pro ISA 2MB ................. 109.00 
Eagie re 100 _ a a 2 MICROSOLUTIONS Hercules Dynamia Power VLB 1M... .. 144.77 
N EISA 1OBT . s sss 418,07 Backpack 3.5' 144MB floppy paralel... 14822 2 12X12 4 Dagon. — 20890 Hercules Dynamite Power VLB 2MB. ....... 198.29 
CORY 418.07 Backpack 5.25" 1.24B floppy parallel ......... 185.28 WA 12X12 16 buon eeu, 2MA8.00 Hercules Terrenator 64 PCI2MB..........22243 
iiMAtrac 4/1 ISA Convertibie " p Backpack 250MB tape backup parašei .. 387.8 DB i) 12X12 pressure pon... 1... 208.88 Hercules Terminator 64 VLB 2MB.......... "€t 
tAMALac 4/1 15A Hardtop .... 798.21 Drawing Sate il 92X12 4 button cordiess _.. 248.08 intel Smart Video Recorder Pro. ss 328.08 
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Multimedia kit with Microsoft* Home software 


v Internal tray-loading quad-speed CD-ROM drive v IDE 
interface, 600K B/second data transfer rate, 250ms average 

access è” Sound Blaster 16 stereo sound card * More than 20 
best-selling multimedia titles, including 11 Microsoft Home 

titles— Encarta, Bookshelf, Cinemania, Publisher, Golf, | 
Dangerous Creatures and much more *^ Includes stereo 

speakers and microphone 


T2100 DX2/50 250MB mono......................, 1449.02 TM4ODOM 4/50SX 200M8 dual color... .. .... 2063.68 
T2100C5 DX2/50 330MB dual cir ................ 2254.13 34048 oo IIRTT2 
T2100CT Dx2/50 TOMB act Color... uu IO ....2409.44 


T2150C8 DX4/75 500M8 pas color CD .........3599.81 oo 2748.05 


T2150CT DX4/75 500MB act color CD .._..., 4806.22 
T1860CT 200MB act color......................2087.14 
T1860CT 320M act color... esos s 2240 409 
T2400CS 250MB dual color — ........ 2272 16 
T2400CS 120M8 dual color ............ 2442.18 


T2450CT 320MB act color...................... sene PILI. AO 
T2450CT SOOME act color... STEI 
T3600CT $00MB act color................ — 8729.28 
T4800CT 500MB act color........................., $942.40 
T4850CT 4/75 520MB act color...........-.. —$729.82 | mage — —— 103974 ""AIOEPS oa 
T4900CT P75 772MB act color ................... SAIR 28 


AST 


Canon 


nt a .. 2458.73 - 
Ascentia 910N 4/75 510MB pes color —... ....2648.46 BHMOSX 4489 BJ100... ima ss 
Aacenta 910N 4/75 510MB act color ........9679.81 | BIO MONO... IOS BJ20Qex ........... 223.48 
Ascentia 910N 4/75 710MB act color ............3988.22 BITO color ...........399.86 8230 ................. 288.00 
Advantage! 6066d 4/66 S40MB CO.......... .... 1095.06 BJC&006 colot seen MT OE 
Advantage! 8060p 5/30 540MB CD............... 1624.79 BJCA4000 7T20dpi « color... Ml TR 
Advantage! 8075p 5/75 1GB CD... 1883.12 

Advantage! 6000p S90 GB CD... 209443 | EPSON 


Advantage! 8100p 8100 1GB CD.. 
Bravo MST 5.90 540MB. 


Canon o 


innova Media 4/66 420MB MT ................., 1808.98 
innova Media 5/60 420MB MT ....................... UP 00 


Aptiva 338 OX2/66 540MB ........... ss 1274.87 
Aptwa 350 0X2/66 540MB MT —_ 1355.59 
Aptiva 535 DX2/66 540MB . ues 1548 80 
Portables 
701CS DX2/50 360MMB dual color 1 3798.00 
701CS DX2/50 540MB cua! color... .4149.00 
701CS DX4/75 360MB act color..................$299.00 
701CS OX4/75 540MB act color... ..... 8848.00 
IOC 4/338X 340MB act color. 1999.00 
360CSE DX2/50 540MB color 2848.00 
380CE DX2/50 340MB act color,........... 2995.00 
360CE DX2/50 $40MB nct color... 3349.00 
PC300 Serice deaktopa 
a ee 
PC3X30 DX2/50 SNB, IMME... nons anes 1374 09 


PC350 DXA00 OMB, 54008 ................ 1223.08 
PC350 &900 8MB, 364MB......................— 1875.00 
Versa V 4/50 250048 dual color.......... ., 2282. 225 
Versa V ASO 250808 act colo..........-. ...... EE E 
Versa V 4/50 OMB act color... s 2429.27 
Versa M 4/75 250MB dual cit _ _........ bene ji 


Versa M 4/75 HOMO dual cir 3142 98 
Versa M 4/75 HOMO aci dt uu eus ss 2795.78 
Versa M 4/75 HOB true cities sus X33 86 
Versa M 4/75 SA0MB act cit uou 008 78 
Versa M 4/75 540MD i-es ON asiron MAIR SG 
Versa M 4/100 340MB act COMO... cece 4097.57 
Versa M 4/100 810MB act color ..................., 0743.20 


Versa M 4/100 E4OMB h-ren color ................97 48.20 
Versa M 4/100 S40MB true color... 4542 24 
Versa M 4/300 610MB hi-res cir... uuu 5124.48 
Ready 4/335 270MB CD ......... sss ~ 1926.71 
Ready 4/68 340 CD... 1488.85 
Ready 46M 420MB 2X CD .. —— TMÀ | 


Ready 5/604 420MB 2X CD ..... cce ERIT 


COMPUTERS + COMPUTERS 
TOSHIBA 43 TOAS INSTRUMENTS 


i seo 968.54 OFX5000 Plus ..... 1384.01 
AP3280 .............148.48  DFX8000.... ....... 2322.45 
AP3280 ._.. (67.82 Stylus 300 ._....... 163.168 
123900... ..$88.88  Styus 400 104 08 
FIIO s 288.45 Stylus 800% .......... 211.14 
> 374886 Stylus 1000. ........438.15 
AP SOOO ............. 223.71 Stytus Color... 308.83 
LO1070« ............97$.28 ActionLaser 1100 ..383.62 
LQB87O ................9849.44  AcUonLaser 1400, 5824 
DOTTO ................ $23.81 ActonLaser 1500 ..458.82 
LQ2550 ............. 889.08  AcoonLaser 1600 ..765.75 


Wear 400 ier Lice 785.03 
Winther 600 ser esses ERS 
VulueVirher 300 (4037 5E 5SPPM) |... O44 87 
ValueVirber 600 laser eus USP 
Ve, R | larga $aeh4^4eo pede Phebreoneobubioee s 1428.09 

———— E ———i= 


reas s cM SESS RRRNRE 
2 ——————————" j 
21 247.43 
$99 deem q 1 009 9 9492949)09009440 0099900902009 4P| rasan ree 1 nE 
ca a 
.o[o C ae 
4400 —— r 
— 4 
fO0CSP100 printertaxicopier PS 


mieroWrttor P523 eese eerie MS 
microLaser 600 ens. 


ricroLeer Power Pro 600 PS6 ——— 1029.00 


CDW' 
Of — $449.00 cs | BETTER 


17" color monitor v. - 
v^ 17" diagonal (15.6" viewable) "Lan . 
flat square CRT v^ .28mm dot 

pitch high-contrast anti-static screen À 
v Maximum resolution: 1280 x 1024, non-interlaced 

w^ Refresh: up to 76Hz at 800 x 600, 76Hz nt 1024 x 768, 
60Hz at 1280 x 1024 v^ FullScan capability provides edge- 
to-edge display without black borders 9 3 year warranty 


haus 7 d re r 
E! A rT Hi am | 
Cnet 8 diz J.JI cows 
y TM 
HARD DRI RIVES & CONTR OLLER! 1 
270MB Fast-ATA ...... aser etum TEPEE 100.54 
345MB SCS81-2........................... — 100.50 
42046 Fast-ATA.......... q*eosonqnapisebarsodeoin e 189.0 
5AOMB Fast-ATA siess esee UT 25 


MICROPOLS 


3221 2.18B SCSE2 .............. sss 1088.40 


324343GB SCSK2. ... so, 08.78 
1996 JGB SCSI2...... a MERE 1274.1? 
Commer 
TT Lt CORNER morenn m F148 Tripp Lite 
S40MB (DE ..csssocrecocesresescesensessessetsoccsco o rtirorttaoo c DD BC250..............—.— ——— S 1d 
B50M8 Fast-ATÀ LLL eere eres 29948 ae RENE MM ~<a 
57 ————— —— 
127GB FAB ATA nnn Par REPE i y -ATE BC500 — a PRR IAM 
A Conner (Gives kato incuue campine nstadislion BC600 ————— d 
mph? ated entre 8C750 288.03 
a 
428MB Fast-ATA L..... 5. seen 188.97 
545MB Fast-ATAÀ....... eeu — TE. ine 
72248 — ^ ——— scere esee PUERUM ENDO 
IGB FORA AD koc MMC. Ay 
1009 BOUE CIR reerereererre ace cvermeorzesaevet 804,26 
WESTERN DIGITAL 

Caviar 540MB EIDE .......... eee "i 
Caviar 730MB eS 208.25 
Caviar 10B ETDE........... — 
Cavar 1.2GB T 414,14 
Acculogic SIDE-3« wion-board BIOS 


Acculogic SIDE-4« a 

Acculope SIDE -4Vt. Bot 1 

Adaptec AVA SCSI-2 CD KA. f 

Adaptec AHA1542CF SCSI-2 2854 

Adaptec AVA2825 VLB Eee ...168.87 
2042 VLB SCS#2. —— 249.83 

— Y EIDE "p. ..529.87 


SPORTSTER MODEMS 
V.H 28.8K intomal wifax.......... 224.90 
V.34 28.BK extemal wAax eese 242.06 
14.4K intemal wfax Lio. — 24.81 
14.4K externa! w/fax sees 111.00 
COURIER MODEMS ~ 

V.H intemal w/fax Leere 367.00 
V.34 external wax |. eese eese 

ACCURA 144 mera wiar 0... o ~. 93.00 
ACCURA 144 extemal «tax 121.18 
ACCURA 288 V 34 imema! wlan... uuu. 188.13 
ACCURA 288 V.34 external wias................. 218.08 
OPTIMA 144 external wiax.............. as s 374.30 
OPTIMA 144 pockal WAX... "mid 290.03 
OPTIMA 288 V .34 internal wax... ............ 385.14 
OPTIMA 288 V.34 extemal wtar ............. . 411.04 
14.4 internal vufgx 1... eerie [E 
14,4 Mini Tower wig e eases DUAE 
V.34 28.8 intemal w/fax Le ees 1, BR 
V.34 28.8 Mini Tower wax eese OB UM 

BOCA 
Online Express 14,4 intemal WIAR ,............500 „B26 
Onéne Express 14.4 external was ,..............,.. 70.78 
V.34 28.8 intemal WHA n.os cece sce eres essere, 088,44 
V.34 28.8 external war eee eeu NE. 17 
MICROCOM 
Deskpore ES 14 4 — eon 


Deskpote Fast ES V.FC 288... 17894 
Deskpone Fast EPV.FC288 ..... 24430 


k 


CDW" Sells for Less and Services You Better! 


Circle 126 on inquiry Card, 


Megaherz XJack Gold 14.4 data/tax a 
Megaheriz V.34 n T „353.09 
Now Medin Bus s 
New Media 

Naw Mecha 


THE 


HH | 


à 
: 


Token Ang 18/8. S Re 


| Databrick-" 


Now with PCMCIA option! 


j The newest addition to Dataiux’s family of space-saving computer products! 
This 1.4kg unit measures only 26x 12x5cm (10"x5"x2"), yet is powerful — 4865X 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 
most important, it provides a rugged, portable, flexible PC 
solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA and Datalux 
a di LCD monitors, making it ideal for industrial control, 
vehicle, POS, institutional and presentation 
aie systems. It can be configured as a diskless unit 


— 


(booting from PCMCIA devices or from a network) or a stand-alone system 


[1 with hard disk, powerful enough for today's CAD or desktop publishing programs. 
|, Hinged lid is removable. 

[i —— 

Orders and Information: 1 800-DATALUX 

24-hour faxed data sheets: 703 662-1675 1 

-—— — !" —— ———à———— AL M 

Space-Saver LCD Monitors | 
Keyboard Datalux stand-alone monitors are available in both 1.8 Li 


kg. desk/wall (which folds for portability) and 2.7 kg 
mobile/industrial, 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4" diagonal 640 x 
480 VGA and can be fitted with optional touch 
. screen with integrated touch controller. The 
mobile/industrial unit (pictured with swivel 


| The popular 1.0kg desk and mount) is in a rugged aluminum housing with sealed front bezel and 
.4kg portable flat models controls. All models plug directly into the Databrick or are supplied 

i save 6096 of the normal with a 16-bit ISÀ bus controller. 
desk space, with full-travel, 
tactilly responsive keys. 


Desk/W/all Package 
The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 


Footprint is only 28x 16cm 
(11x67), but the 100 keys 
| have standard left-to-right 

spacing. Both models are 
i XT/AT/PS2 compatible and 
are available in many 


PC and screen in a single unit. When folded or i 
mounted on a wall, this 4 kg unit measures only 

29x24xl lcm [4.5x9.5x11^") and is rugged enough I 
to survive as a touch system in harsh environments 


languages. such as kitchens or factories. 
] t 
DATALUX Corporation Datalux International, LTD 
|| 155 Aviation Drive Euro House | 


| Winchester, VA 22602 Curtis Road, 11 Old Water Yard 
Phone (703) 662-1500 Dorking, Surrey, UK RH41EJ = 
Fax (703) 662-1682 Phone 44 + [0] 306-876718 Y 
Circle 132 on Inquiry Card. Fax 44 + [0] 306-876742 


American Made 
Space-Saving Computer Products 


Control PC, Macintosh, and Sun 
Computers from 1 Console! 


E Supports any mixture of PC/Macintosh computers and 
Sun workstations - up to 4 in all 


B Any platform's peripherals work with any type of 
computer in the system 


B Full multimedia capabilities; keyboard, 
mouse, video, microphone, speakers, 
and serial port available 


B Multiple users can access different 
computers simultaneously 


B Convenient desktop size unit 


COMMANDER Zu br 
cyan Corporation stelle AL 35905 USA 2 (CY BEX" 


(205) 430-4000 (205) 430-4030 fax 


PC is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun 
Microsystems. Cybex, Commander, AutoBoot, and 1xP are trademarks of Cybex Corporation. 


Dealer Program Available Made in USA 
Circle 128 on Inquiry Card (RESELLERS: 129). 


for à 
FREE 


PRODUCT 
GUIDE 


800-298-4727 
TOSH I BA 12150 as low as 


NEC 


BI High Res. displays available - 800x600 res. 
on notebook 

Bi True color displays available-16.7 million 
colors on notebook " 

BI Removable/Reversible display | Sa ean amb 

E Replace floppy w/ 2nd battery foróé-10 hrs. Me ees P Versa P 


battery life " i ' 
75MHz Pentium - for blazing performance 
» Mace opor nama un Wi High Res. displays available - 800x600 res. 
E Built-in 16-bit sound, micophone& — a — a Een models) 
speaker 
E Upgradable hard drive - easily add lE Replace floppy w/ 2nd battery for 6-10 hrs. 


xi battery life 
MOTE sorage lE Replace floppy w/ Versa Bay - Add extra PCMCI. 


Processor Screen LLS E Built-in 16-bit sound, microphone & speaker 


JE EN oe s 
CARABINERS A M 
* LZ ¥ 1 


, | M tJ M 4 | a I | 
WŒ Integrated Accupoint - small, accurate Bl Built-in CD-ROM Drive 


& easy to use WI Built-in 16-bit sound, microphone, 486034/75  9.5'Duol$con 250MB 53049 gy le hard drive - easily add to 
WI Built-in AC adapter - small, sleek design speaker& MIDI ARAS Vi Duin 3B 3119 m. Pere hand drive -easly al moresiorag 
I ^E ——L E d ra 

4" Du ay ilt-in A ter - small, ign 6DX4 5" Active E” Acti 4 
; & reduced weight 486DX4/75 — 9.5 True Color 340MB 3999 eh h ben el ya 
Processor Sereen LULA integrated Accupoint - small, accurate 4B6DX4/75 9.5" High Res. 540MB 4399 Pentium75 — 9.5" Active BIOMB — 499! 


4860X2/50 9.5°Mono 250MB $1439 & easy to use 
486DX2/50 10.4" Dual Seon 330M8 2249 p : HD Pri 
485DX2/50 8.4" Active 330MB 3099 — MALLA ea 


Perf 


4860X4/100 9.5" Active 340MB 4069 Pentium75 9.5” High Res. 540MB — 499€ 
486DX4/100 9.5"True Color 540MB 4629 Pentium7?5 9.5” High Res.  BIOMB — 538 
4860X4/100 9.5” Active 810MB 4729 Pentium75 — 10.4" Active S40M8 499 
486DX4/100 9.5" High Res. 540MB 4729 Pentium75 — 10.4" Active BI0MB 538$ 
486DX4/100 9.5" High Res. 810MB 5099 Pentium75 10.4" High Res. — BIOMB 5768 


: TEMM 
X3 Texas és ael IT, 
INSTRUMENTS $ "4 


TravelMate 


4860X4/75 10.4"Dudl $con 500MB $3539 
4860X4/75 10.4" Active 500MB — 4679 


Shown with | 


La optional 
= Se i 
mens — "lag fation 
x E. nn t 
P. t d 
a ne 4 TravelMate 5000 
T4900 as low as 14800 as low as n sve Mate 5000 
10.4” Active Matrix display w/ 2MB Video RA! 


C Aa, e BI 10.5" Dual Scan display with 2MB Video RA? 
| SOUU E 65K colors on notebook display 


$5499 $3559 


Wi 75MHz Pentium -forblazingperformane from foshiDd ia ome BI 16-bit Sound Card, Speaker, 
Bl 10.4" Active Matrix display = E integrated pointing device Microphone & MIDI 
WI Built-in 16-bit sound, microphone, Processor Sireen HD Price E 2 Type Il or 1 Type II] PCMCIA slot Bl User Replaceable 772MB Hard Drive (Active 


speaker & MIDI '4800C1 
Proressor Screen HD Price MCSA ORE EE 
Pentium 75 104" Acive 772MB $5499 — 4pgny4/75 10.4" Acive — 50048 $3889 
(PCs Compleat. Aliprices subject to change and donot include 4B6DX4/75 10.4” Adive — 772MB 4099 


shipping. All products or brand names are trademarks of their 2 460 (f 

respective campanies PCs Compleat, 34 St. Martin Drive. i : 

Maríborough, MA 01752. Phone (508) 624-6400. Notrespon- 486DX2/50 8.4” Active — 500MB $3719 
sible tor typographical errors 


! T E User Replaceable 500MB 
Processor, Screen HD Price Hard Drive (Dual Scan) 


486DX2/50 8.4" Adive 455MB 2379 

4860X4/75 — 9.9 Duol Son. 455MB 2459 — LICHT NTC, HD Price 
4860X4/75 — 8.4"Adive — 340M8 2729 — Pentium75 — 10.5 Dual Scon 500MB $4999 
4860X4/75 — &4'Adive 455MB 2979  Pentium75 — 104 Active — 772MB 5599 
4860X4/100 —9.5'Adive — 52548 3939 


ante V lowest Price Y30-Day Money “Free Tech “Free Soft Vt 
ONLY at PEs COMPLEAT » cata as Back Guaranies Support installation. Configuratio 


CALL 
b d 
arantee 

, Lowest 


Price! 


n Built- in CD-ROM Drive (755CD na ner. 
E Built-in 16-bit sound, microphone, 

speaker (MIDI on 755 CD models) 
BI 10.4" Active (65K colors) & 10.4" Dual Scan 
B 144 fax/modem, speaker phone, answering 
rica & voice mail 


COMPUTER : » 
Authorized System * : Ascentia 


Resetler 


4860X4/100 10.4” Dual Scan 340MB $4099 
48604/100 10.4” Dual Scan 540MB 4449 
BE 4060X4/100 10.4" DualScon 810MB 4899 
A 486014/100 10.4" Adiva 340MB 4999 
4860X4/100 10.4" Active 540MB — 5349 
B 48604/100 10.4" Active 810MB 5799 
4860X4/100 10.4” Adive — 540MB 6349" 
, 4B6DX4/100 104 Adi dive — 810MB 0799" 


Wl 4861X2/66 processor = to speed through 
ecenin OION m applications 

et otro LU als W 10.4" Dual Scan display 

BI 10.4" Active & 10.3" Dual Scan 

BE Tubo ibn g Replace floppy w/ 2nd battery for 4-6 hrs. 

E Intelligent power management to 
maximize performance 

WE Integrated Smartpoint - small, accurate  486DX2/66 10.4" Dual Scan 250M8 $1969 


& easy to use 4860X2/66 10.4" Duol Scan 340MB — 2109 
Processor Sereen HD Price 4860X2/66 10.4" DualScon 510MB — 2259 
486DX2/50 10.3" Duol an 340MB $2559 
486DX4/75 10.3" Dual Seon 510MB — 2749 
4860X4/75 10.4" Active 510MB — 3829 AST, AST logo are trademarks of AST 


486DX4/75 10.4” Active 700MB 4129 Research, Inc. All rights reserved. 


COMPAQ. | i 6 PACKARD 
| COMPAQ. 


LTE ELITE 


Proessor Sereen § HD Prie 


Processor Seen ETE Ty Processor ween HD Price 


ONCE. 
r^ 8.4" Acive — 3408 $1999 A" Dual con 
4860X2/50 9.5" Dual Seon 340MB 2699 ana M, Min MM m 
4860X2/50 9.5" Dual Scan S40MB 3049 A Ave 
He M sup ggg  40034/75 10.4" Duol Son 540MB 4749 
A" Active 4860X4/75 — 10.4" Active 


4860X4/75 — 10.4" Adive 


8.5" Dual Scan 17048 $2549 
486DX2/50 8.5" Dual Scan 260MB 2829 neat ange tare 
4860X4/75 8.5" DualScon 170MB — 3099 «4 
4860X4/75 8.5”DualScon 260MB 3379 m qn e em ^ 

vade] W Built-in 16-bit sound, microphone & speaker 
dos E Replace det w/ 2nd battery for 5-7 hrs. 


ITE Elite 


E 104" Active Matrix display 
WI Fast 486DX4/75 processor 


Contura 410 B. Built-in AC adapter - small, sleek design AP sede Spot [yc $879.99 E Built-in infrared for no hassle printer 
—-—— | & reduced weight HP LaserJet SMP printer ([BM&MAC, 6004p!) 1039.99 connections P 
vOnTUra ^ iti W Upgradable hard drive - easily add HP LaserJet 4L printer (IBM, 300dpi) STETE Processor Screen — —— HD — Price 

a Upgradable hard drive - easily add more storage HP LaserJet 4ML printer (IBM&MAC, 300dpi) 1019.99 4B60X2/50 10.3” Dual Scan 260M8 $2499 
more storage " 4B6DX2/50 — 10.3" Dual Scan 340MB 2829 

E 32-bit local bus with IMB video RAM Protessor Screen UL || HP InkJet Printers petri 10:2" Doo Sean 520MB 3199 

WE Extended life NiMH battery technology 486014/75 9.5" DuolScan 340MB $3129 || HP DeskJet 320 printer (portable) 329939 4860X2/50 — l04'Adive 340MB 3769 

WB. Compaq, 3-year worldwide warranty 4860X4/75 9.5" Dual Scan 510MB 3499 || HP DeskJet 320 printer w/feeder 359.99 4860X2/50 10.4" Adive 520MB 4129 


HP DeskJet 540 printer 289.99 486DX4/100 10.3" Dual Scan 340MB 3619 
HP DeskJet 560C printer 479.99 486DX4/100 10.3" Dual Scan 520MB 3999 
HP DeskJet 1200€ printer 979.99 4B6DX4/100 10.4" Adive 340MB 4489 
HP OfficeJet 169.99 4B6DX4/100 10.4" Adive 520MB 4829 


More Brand Names, peripherals and software !ntemotional 508-624-6400 
me , » i Internet: sales@pcscompleat.com BE = 
i available. If you don t see it, CALL! .. Open 24 Hours weekdays. 8am-8pm weekends and holida T 


Circle 148 on inquiry Card. 


Processor Screen HD Prie Bens 10.4" Adive 510MB 5029 


4B60%2/50 9.5" DuclScan 35048 52369 0075 TOA" Adie  BIOMB 5389 
4860X2/50 84" Acive 350MB 2839 aai 


Powerful PC 
SCSI Adapters from XDP T 


> DPT beats Adaptec in DPT > «PM2024 
^" — - Category! Adaptec *AHA-2940 


EN CIDHUES DPT P» Add optional hardware caching and RAID 
Adaptec *Non-Upgradable (BUMMER!) 


z Re f Fry: m Imm Milli, EX rg DPT > «Complete, mature drivers in every major OS; 

F PH2024 EA. j ; "u Jui E all DPT drivers work with all DPT boards 
GET. = E: PM: $ Adaptec * Different drivers for the 1740, 2740 and 

à PEI SCSI LES 2940. (VERY CONFUSING!) 

i Host Adapter AE / 'SRP 


ig 
"n 


PM xAg mp jj a ie mime ix ae) Rogo i64 BEESIK Dogg] gh 


SPEED? 
DPT crushes Adaptec in benchmark tests! 


10 Bench™ 10 Bench™ 


PCI SCSI Host Adapter Performance PCI SCSI Host Adapter Performance 


Loggen pei 


: . BIDPT PM2024-0MB 
4 "o lo Faster Adaptec AMA-2940 
1 KE kr OKE i A 


A DPT PCI SCSI Host "n is the smart way to tap into the power of PCI. DPT outperforms every major competitor right out of 
the box, and you can add optional hardware caching and RAID for even more re” and flexibility. So why choose anything else? 


DPT — the smart choice! 


1-800-322-4378 


You may be eligible for our “ULTIMATE DEAL’— a 50% savings on our full line of high-performance ISA, EISA, & PCI products! Call today. 


3g me 


Guanes 


Distributed Processing Technology - 140 Candace Drive, Maitland, FL 32751 - USA - Phone (407)830-5522 - SalesFax (407) 260-6690 - FAX (407) 260-5366 


Circle 133 on Inquiry Card. 


New Version! 


Layout Editor (32 bit) 
Schematic Module (32 bit) 
Autorouter Module (32 bit) 
Technical Support 


Complete Program ,897 
Demo with Original Manual $12 
16-bit Version Still Available 


All product names are trademarks of their respective organizations 


EAGLE 3.0 


AUTOMATED PCB DESIGN 


» Limited Time Offer.  ' : 
I. Get EAGLE 16-bit version for: x 


$500.00 


Including Layout, Schematic, 
and Autorouter Module 


Finally! High-flying 
PCB design automation 
without sky-high prices for program 
modules, technical support, and 
maintenance! 


With EAGLE 3.0 you get 32-bit power and all the functions you 
need in a single, affordable program. It includes schematic 
capture, layout editor, 100% autorouter, DRC, ERC, drivers, 
and libraries — plus copper pouring. There are no hidden fees 
or charges for maintenance and support. We'll even supply a 
conversion program that lets you transfer your current 
program's netlists into EAGLE's layout editor. 


Install EAGLE 3.0 on a 386 or higher and you'll be productive 
from day one — because we've also eliminated the complexity 
that makes competitive programs so frustrating and 
time-consuming. 


Call for a FREE INFO 
DISK today, and 


discover why EAGLE gS Cad Soft 


3.0 is a value that 
soars above the rest. CadSoft Computer, Inc., 801 S. Federal Highway, 
Delray Beach, FL 33483 


800-858-8355 FAX (407) 274-8218, Hotline (407) 274-8355 


In Germany: FAX: +49 8635 920 


Circle 143 on Inquiry Card. 


Es WILL BEAT ANY ADVERTISED PRICE: ! 


DAUIFICU OAS 


4901 Morena aiva.| a 
Suite 1111 
San Diego, CA 
92117 


Customer Service 
(619) 581-0125 


: va H 2x 


: Unt i) vale t 


" Coast Micro specializes - 
in mall your storage needs...If 


$1360... 54548... 
you see it advertised at a lower — $m... 7098... 
51512204... 10868... 


price, We will BEAT IT! 


. d 
486 DX CPU's, 8-30 PIN Sockets, PC Magazine — 
w= 486 DLC 40 ...... $165 «Editor's a pag a 
9 
" 2myg to 128mg, 4-72 pin 
CN Kor Spt 2mg to Im 4-72pin Simms, 512K Cache, 4 PCI, 
4-30 PINI3-72 PIN Sockets Simms, 512K Cache, 4 PCI, 1 Vesa, 5 ISA, 75, 90, 100, 120 
| 51g 2 Vesa, 5 ISA, 60, 66 Selectable 8% "x13 
485 DX-33 sodes Selectable By "x13 
ABB 082-66... -965 LETRA E A: UR $ 599 
486 DX4-100 .............. E 986 P60......................... SNR La MR e ee 899 
48b DX w/o CPU........o5 586 PBB 545 P100 1059 


8-30 PIN Sockets... 


SVGA VLB 1-2, 1M8 Upgradeable to 2M9. 585 
DIAMOND PRODUCTS 


ISA, max. 1024x768 NL 
T2MHz, 24-bit, 16.7 mi. Colors ............. 


VL-Bus, 16 mi WinMark, 1MB, 
16.7 MH. Cotors, T2MHz......... 


„$119 


«419 

Viper VLB VL-Bus, HM 2MG VRAM, Weiteck P9000 
60 Million WinMark, 2MB — | 
Steath 64 PCi or VLB 248... 29 
Steafih 64 PCI or RB 4M8.. mE 


| TEAC. brun -— Ed | 

4 p | CX4BGDLC-40............ 4 
} Promise DC4030VL-VLB, BOOK Transfer rae hk] 
1 IDE Caching Controller 
| Adaptec 1542CK-ISA, SCSI Controller...........199 NEC 
| Adaptec 2742T-EISA, SCS! Controller 289 NEC 3XCDR-510 195MS 
| Adaptec 2940 PCI/SCSI Controller go eae us 

IDE/IO card, 2s/1p/1g 

IDE/IO-VLB, 2s/1p/1g TOSHIBA Jl...5 sc 
| IDE/IO VLB Enhanced QUAD [l| Colorado Jumbo 250.132 | 

Internal XM3501B..........5319 Colorado Jumbo 350..165 | 

| Q Logic ISA SCSI EXTERNAL DC2120 Tapes .......... 15 
0 Logic VLB SCSI e Transfer rale SOOKB.........$375 Ter c C— T | 


n S. 
mone VND POOO $.. E 189 


nn TDMS ss. 


MITSUMI 


FXQOTDE Int., double speed, 
250MS "i 


OE D 


Fax (619) 581-1439 TOLL 


FREE 


Ma rud — S175 


ACME SS IDE... zt A 


.12MS saree BIDE soem one $190 
AF MEn ienet 


NMS 35 0E... 249 


949995 OO MRT eH 0902455 94 2f 


409500e»06090€405v 


oR 


Byte Magazine — 
"Best Overall" 


E = ob | | 
s i | | ù | i 
"T. 2/7 y^. Mie. À 
F if 


SEAGATE RARAACODA 
1 MG CACHE, 7200 RPM, SCSI 2 FAST 


! MB6DX2-66 nn. 


| | 
8 ISA Slots, Ami Bios, Opti Chip 
Set, 256K Cache, upgradeable to 


mire AGB..................9M5...... 


of 1049 


1X3-70 $38 


Sous dm | 
2 Labtec Speakers! | 
Double Speed 
CD ROM, 
pes Bobeyer 


INSTALLATION GUIDES INCLUDED 


siti mS 

138-70 $158 
14970940 — 2496.70 $318 
449703130 — 4436.70 $488 
1949703578 8436-70 $1089 


RR = 


Np surcharge on 
credit cards 


P.D.s accepted & 
from = 

Universities and 

Qualified Firms. 


PRINTER 
MEMORY 


HPI HD. IF. TH, HR 
INE), & MP+ 


HP LJ 4L 1mb............54 
IBM 4019, 4019E 
2mb 


112 
| IBM 4029 Series 2mb...98 


ram 


pa$9s4a4óóeoRuettefiohs) 


Lifetime’ 
aT SLL 


aa 


MONITORS 


hus! inncevisien 

OXiSE1 15°, 28DP1, Ni, 60Khz, 
Fat, MPRII (110 vot}).....$335 
DXi7F 17°, .26DP1, NI, 60Khz, 
Fiat, MPRII... 609 
MX15F 15°, 28DPI, HL 60Khz. 
Flat, MPRII..... A08 


è + = 
V NS. 
15G 15" Monitor 
1280x1024 NI, 60Hz, 
EDP IH 5999 
17G 17" Monitor 
1280x1024 NI, 60Hz, 
^o pp A, 
20G 20" Monitor 
1600x1280 NI, 76Hz, 
2BDP) ......... NR KI 
WWERESSIONS 
3 14 26 NI 1024x768....$219 
5 15' 28 NI 1280x1024....325 
717 28 NI 1280x1024....569 


| LOW COST SHIPPING RATES AVAILABLE HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-1:30PM P.S.T. 


Shipping is nan-relaesdasilg + Na caseellaliars an tipoti arde [bars « 2005 Hirteelong les pi alandi within JU dapi » Hp eee: aliter JU 


acres part mmber lar comvemesne aly. 1 


remark are ceptor with Pelr rea cis: rmi; 2235. 155, X81 


Circle 147 on Inquiry Card. 


rra ud = Kl gu Himal = Pri zrahieci la ch 
381, TI, Abe, SU are tree el iste, Cp. TAE eere 


Finish Out Your Rack 
with a Magnum Commander 


B Control up to 96 file servers with just 1 keyboard, monitor 
and mouse 


B Supports all 100% IBM compatible PCs and PS/2 or 
serial mice; integral Sun and optional 
Macintosh support available 


B 3.5" unitis designed for 19, 23, 
and 24" rack applications 


B Eachunit controls up to 16 file 
servers; cascade up to 6 units 


B Control all computers locally, 
remotely, or both 


B AutoBoot™ feature boots all 
computers without user 
intervention 


B Push-button and keyboard 
controlled scanning standard 


B Rear peripheral access available 


i —— cere". x v | 
oc. es © COMMANDER 


Y a ve - M a ups a Q 
| -— li lC 


pie) Em 


COMMANDER P company 


| TM 
Cybex Corporation 
4912 Research Drive Huntsville AL 35805 USA 


(205) 430-4000 (205) 430-4030 fax 


IBM, PC, and PS/2 are registered trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, and AutoBoot are trademarks of Cybex Corporation. 


Dealer Program Available Made in USA 
Circle 130 on Inquiry Card (RESELLERS: 131). 


IBM 


BRAND NAME 


Notebooks 


(THINKPAD STOCK - CONTURA AERO 4/25 170MB............—. 999 
eo a -— d eesse sane SINCE 1983. CONTURA AERO 4/33C 170 /250.....—...- 1499/1699 
T/PAD 755C 75MHz 4/540MB......3850 We export with international warranty ar oe pele a, MEM 
T/PAD 360CS 33MHz 4/340MB..special LTE Lite 4/40C 4/170MB.............—. eerte 2299 
T/PAD 360CSE 50MHz 4/340MB....2398 LTE Lite 440CX MHz 170/40MB.... 
te 4/75 SOUND a 4599 
T/PAD 360CSE 50MHz 4/540MB....2719 DESKJET 320......290 |1200 C/ps........ call ur m ans Me ROn d 
UP AD 380CE COME A SMOD ary | HP 4«/4M4.1350/1835 |SCAN JET llcx..880 NEW Prolinea Serles(PCI) 
SOMME 4/540MB.....3079 | DESKJET 560C...450 |HP 4L/4P......489/915 | PROLINEA DX2/66 8/420MB..............1499 

SPECIAL DESKJET 540...276 HP 3c(new).........call |PROLINEA DX4/100 8/420MB............... 1699 
T/PAD 755 CSE DX4/100 540MB....4099 - = E de T vem - s : PROLINEA PENTIUM 75 8/420MB........1899 
T/PAD 755 CSE DX4/100 810MB....4499 || HP av/aMv.1835/save |*All poi aah mar NE, [GRELINBA PENNEN SO INVI, nsa 
T/PAD 755 CE DX4/100 540MB......4899 printer o TOOK | PROLINEA PENTIUM 100 16/720.......... 

HP 1200C.............939 Deskpro XL 

T/PAD 755 CE DX4/100 810MB s»saas 5350 - D kP XL 4/66M 8/535 MB SPECIAL 
NEW RELEASE HEWLETT PACKARD COMPUTERS —' , HOGS MIB. sressseoreeseeens 
PC 300 DX2/50 4/270MB..... Notebook Deskpro XL 5/60M 38/525MB................... SPECIAL 
PC 300 DX2/66 4/270MB...... OMNIBOOK 600C DX2/50 & 75MHz 4/170/260MB.........CALL i uis x > 6A1gb......... mn 
PC 300 DX2/66 8/540MB...... OMNIBOOK 4000CT DX4/100 8/340/520MB........5ave/4650 —P —ReÓ— e —— 


SERVERS 

Prosignia VS SERIES....................... 
Prosignia 300 SERIES............ 
Prosignia 500 SERIES 
Proliant 1000 & 2000 SERIES 
Prollant 1500 SERIES...(NEW).......... 
Prollant 4000 SERIES.......................... 
Proliant 1000 RACK SERIER.............. 
Proliant 2000 RACK SERIES 
Proliant 4000 RACK SERIES.............. 


PC 330 P60 8/540MB PCI..... Desktops/Towers 


PC 700 P/9016/540MB scsi. 

PC 700 P/90 16/1GBMB scsi 
PC 700 P/75 16/1GBMB scsi 
PC 700 P/7516/1GBMB scsi. 
SERV ERS 

PC SERVER 300 SERIES... 
PC SERVER 500 SERIES... 

PS/2 MODELS 

PS/2 9577 ANG 66. 8/527MB.... 


$969a091944200409410 040 1$ E DAS 868869 56$92452€9096051 


beoseotaos00000005€904096994* 


VECTRA XI 5/100C 16/1GB scsl«matrox.............SPECIAL... 
SERVERS 


NETSERVER LC SERIES....... BUNDLE DISCOUNT 
NETSERVER LF SERIES....... [919] || aoa 8 77:05. el = 
NETSERVER LM SERIES...... 


CONTURA 410 DX2/50MHz 


PS/2 9577ONF 66 8/400MB... dos, windows, pcmcia , tabworks, built In mouse = COMPAQ PROLINEA | 
AOLE 410c 340MB Passive color $2345 DX2/66 CDS 
Ae — ! _410cx 340MB Active color $ 2799 || mid Tower case 3MB ram420MB hard diak, 1.44MB floppy 
i |— cal krive, dos, windows, mouse, tabwork, Double speed CD Drive 
[/PC 7100/66MHz............................ call | Speakers, Sound card, Ms Works, Ms Money, Ms Encarta, 
P/PC B100/80MHz....................... 4.02 | Ms Golf and lot of other titles, COMPAQ 14* SVGA Monitor 


5/10 user.......call .2B 1024X7688, 
— 25/50 ueer......call 


$ 1945 
100/250user...call 100/250user...call 
Authorized Serverice Center For IBM. COMPAQ, TOSHIBA & HP Systems. All Parts in STOCK 
Also sell& Service AST, NEC & ALL OTHER DESKOP & NOTEBOOK SYSTEMS 


! | i ES OPTIC AL Memory & Hard Drives for PCMCIA 
ESN] d NI BUUAR | Compaq ,IBM, AST, Toshiba PRODUCTS 

T1910 — 4865X/33 4/200MB...... BENT | DRIVES Desktop/tower 

1910CS 486SX/33 4/200MB..... BET BA | BM; HP, PINNACLE, | 4MB/8M8 /16M8.......165/399/645 MON 

T1960CS DX2/50 200MB/340MB METTE | SONY, fUJITSU, [Notebooks |. un | PCMCIA FAX+ 

T1960CT DX2/50 200MB/340MB end | Cn enm ETC. | HARDDRIVE FOR NOTE BOOKS 


T2400CT DX2/50 200MB/320MB. 
T2450CT 75MHz 320/540MB. 
T4850 75MHZ 8/510MB 810M. 
T4900 75MHZ 8/810MB. 

T2100 DX2/50 MHZ 320MB. 

T2100 DX2/50 MHz 320MB 


CD CHANGER Hvision3D............:.93 OKI ML 590/591............ 
Pier 2x. ODE. mo. 000 rues MEIN E Mur MS EM 
Pioneer 4X 18Dlsk............ 2050 i 
CD ROM KITS Tape Back-Up Drives Epson S ylus............... SAVE 

Diamond 5000 kit...................425 anon BJC 800C........ SAVE 

Mdia Valon 1100 kit.............230 
Creative EdutainkiL.................428 ^ T ern eene v9 7. IIBM SLC2/66« mat co.......... 
NEC 2vdx klL.................... 299 [teer ce v ABEAUUCO7OS SPR COL 


CD ROM DRIVES 


"rwssttétesyUSSTETSDTTS 


GOmz»rr-moo-z 


"tétéeresacosoats 
FRESH PETS ETE TAD 


Seneseetteasen 


= Exabyte/ Mountain 4/8GB...call E serren 350/399 


209 
PLEXTOR 4x... 435 WE CARRY ALL BRANDS — FULD FAST SUG23l.ier re 


"PP*"ssssesyse 


9?92589909€69262012943028 
"512658 


LAISEILIELILI 


MF 3SI/ASI...........e 115 
HP Deskjet black......... 22 


a4BésPoesupsasóótad» 


NTEL SATISFAXION.......call 
W.S: Robotics 14.4/28.8....call 


$804*50224PEB0)20000D 


f999964960b69 bud 


Corporate Accounts Outside California: 1-800- 526- 3482 Com pag ia A Registered Trademark Of 


Volume Inside California: 818-884-8644 © Fax: 818-984-8253 "Tamate binas tninn. — 
i 7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 Ducit Waa, Bard And Barc 


Hours: Monday - Friday: 9 - 6 Sat: 10-5 D i s e 


Prices Subject To Change Without Notice, 


Circle 127 on Inquiry Card. 


SciTech 


POWERSTATION 


Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStation 
family of 32-bit development systems! Migrate 
“PONERSTATION. | Fortran code from other platforms with litile or na 

modification! Get unparalleled price/performance! 
Save time in code development and maintenance using the Windows integrated 
development environment. Coll NOW to order or request a FREE Test Drive Kit! 


DOS & Windows price ................. $349 
Windows NT price ................ e T 


MAPLE V 

Mathematical (numeric, symbolic, graphi- 
cal) computation system with extensive pro- 
gromming focilities, mare than 2,500 func- 
tions, 2D/3D calor graphics and animation. 
Disploys and prints in standard math nota- 
tion. Used world-wide by engineers, scien- 
fists and mathematicians. Includes math 


THEORIST 


Easy-to-use interactive symbol math 
ond grophing program. No program- 
ming language to learn, no syntax 
errors to puzzle with. Enter equations 
with the built-in outliner. Point and 
click structures from the palette. 
Rearrange your equations by 


MICROSOFT® 
VISUAL C++ 


If you program in C or C++ and use MS DOS®, 
Windows” or Windows NT™, Microsoft Visual C+™ 
(version 2.0) is THE product ta use. Visual C++ fea- 
tures an optimizing compiler and a state-of-the-art 


n ===] Integrated Development Environment that indudes a 
project monager, incremental linking; just in time debugging; books online and a 

Be) whole lot more! Get outstanding value by enrolling in the subsiption program. 
Single product price 
Subscription price .................- " 


ENGINEERING 
& TECHNICAL 
SOFTWARE 
IS OUR 
SPECIALTY. 


TECH NICAL - 
SUPPORT 


BEFORE YOL 
BUY. 


coprocessor suppart. “dragging.” Version 2.0 


DOS, Mac, Windows price CALL FOF R 


MOR e 


" € 9 " 9 9» 9» 5 " V 9 V" 9" 9 €** FF 


s2 WE 


P — t o. AATION 

Statistical Discovery Software WM CS “hemDraw T FREE DEMO 

from SAS Institute, Inc. Specialized toals far drawing chemi- ] 3 DISKS. 

Statistics is nof just data reduction and analysis, it’s col structures as well as powerful o pF 1 

dota discovery. JMP's unique graphical approach to d general-purpose drawing and text N 

statistics allows you 1o see your data from many dit- tools. You can organize ChemDraw 1 

ferent perspectives quickly, easily. JMP's ever-growing BE structures with ChemFinder or trons- 

fist of statistical features indudes: extensive linear and a fer them ta Chem3D for molecular = | EXCE LENT 
nonlinear model fitting, including regression, ANOVA, MANOVA, and rondom effects BE modeling. ic 
models. Statistical quality control onalysis, extensive survival analysis, ond exclusive HNN Mac, Windows price ....... eee $399 SERVI cE IS 
integrated design of experiments. Available for Windows 2nd Quarter ‘95 — Call Í Academic price ........ eee CALL OUR MOST 


Mac, Windows price .................. $649 | | Student pe. ————— Y EE N O" $99 


IMPORTANT 
GOAL. 


To sorde or for more information call 


1.800.622.3345 


ask for our free 116-page catalog with 
more than 1,850 products! 


See us on the Internet! 
Our URL is http: / /www.scitechint.com/scitech/ 


Salech intemationol, ix. 2525 N. Eton Avenue, Chicago, I 60647-2003 
SuTech i 312486919), fox 312.486.9234 
Resear cal 1.800.622.3320 for c Confidential Reseler Pree List 


Circle 144 on inquiry Card. 


STANFORD GRAPHICS 


With Stanford Graphics’ Graph Gallery of 171 f 
groph types, you'll always find the right | 
groph for your technical dato. Error bor 
charts, X-¥ plots, bubble plots, histograms, 3D 
surfaces and contours, and curve fitting are 
just o few of the groph types available. Link | 
your Excel, Lotus 1-2-3 or ASCII files directly V 
inta a powerful 4-dimensional spreadsheet. 
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Windows NT price 
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Programs executed up to 3X faster » Plug & object code compat. winte 
83D87-4044H: — 78.00 $3087-33MHz - 49.08 81587-255X Ver - 49.00 
83587-33SX - 63.00 PC Week™ rated #1 over al math chips 
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Trademarks are registered with their respective companies. 
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33-3726 


(US and Canada) 
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MAR CODES Bar Code Reader Fants = cmt 99 00 
DESKJET SOLUTION toc Dist 500 & Plus, 92 Fonts. 4 5$ pt 30 pt wane m. 000 
IBM 4019, 4010E, FONT CARTRIDGE 209 Fonts, Turba Card ... 10500 
TURBO 25 Cornpzrable to Pacilic Data's 25 CARTRIDRES. IN ONEI™, 143 

Fonts compal wth Epson Acton Laser t ang an HP Printers), 0 nann 8909 
TURBOSCRIPT Y 103. 165 Seats fers to Ay Pem Sa MEZ 3.23 38 pP. 140 02 
TURBÜSCRIPT'* 109, 109 Scaistis Forts fa Ary Ps fug HE ee eu se 179 00 
TAX & FINANCE FOR IAM 4019, 4019£, 4020 o c — 139 00 
TAX & FINANCE CARTRIDGE 84 00 
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Call Wmpaw Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 


NOW OPEN Sat. 10:00 a.m. to 12:00 noon 


CALL FOR LATEST: PRICING! 
Circle 145 on Inquiry Card (RESELLERS: 146). 


— Àá——— 


Circle 140 on Inquiry Card. 


CALL ABOUT 


WINDOWS 95 Remotely Control PCs over LANs, 
gq the Internet or Phone Lines with 


SE —— ——— E 


AOTET X DQQOQTRT F “Intelligent” Remote Control, Fite Transfer, 
OTELY P 'C DS SLB LI Chat and Remote Printing — True Windows DLL 
: zl software for all environments! 


Powerful, Fuli-Featured, *4 V 

Easy to Use and Fast! REMOTELY POSSIBLE ! DIAL - 
A oan,  — | for home and travel. Supports over 200 
Outperforms DS Copy! | Modems up to 230.4Kbps AL V.34, 
pcAnywhere and Carbon Copy! | PCMCIA and ISDN adapters. NASI, INT 14 


Runs over TCP/IP vla Windows 
Sockets, over Netware, 
[^ EN Netbios, or Windows LANs and 


and Telebit ACS support. 

Licensed for 2 PCs. $199 
REMOTELY POSSIBLE / LAN - 
supports all networks including Novell, 
Netware, Windows for Workgroups and 


AVA LAN AN N via modem serial ports! 
ECHNOLOGY M 1005 Windows DLL — requires 


P0. BOX 6888 | Netbios. Includes one Dial version. 
E | no DOS TSR! e 0 ^ Y t ree redraws, a ana 1 
p «nu riy " Competitive licensing starting at $599 (200 —— kenis wem sacr spe meret reu, 
Ht (0 T mam es pw : or a users per site), includes 1 FREE Dial version. eae 
MAL: sales@anansom E REMOTELY POSSIBLE | SOCKETS - supports TCP/IP 

Gas Very low RAM and disk via Windows Sockets, works over SLIP, PPP and the Internet. 

MA requirements! Prices start at $298 (i Host and 1 Viewer); add-on packs available. 
l | D ATA ASOFT Automatically matches video 

| WORT ITO | HOUSE, i t STREE TREE color systems and 


E I SET TGEUTTE resolutions! 


INTRODUCTORY OFFER: 


m is = 4 SOCKETS Version only $99 (Save $199! 
lieu Count: — Nears (800) 441-2281 


with a Rose keyboard monitor switch 


Streamline your computer room by reducing excess equipment. 
Cail today for frea catalog ^ Access up to 256 CPU's from a single keyboard, monitor, and 


* Print servers mouse. ServeView is our best-selling switch, has every feature 
| € Data switches 


| @ Keyboard/video control you can imagine, and installs in minutes. Compare price, fea- 
| 800-333-93 43 tures, performance, quality, and support and you'll find Rose 
= can't be beat. 


2) ROSE 
P.O. Box 742571 € Houston, Texas 77274 Call us to discuss your application E 


TEL 713/933-7673 € FAX 713/933-0044 or to receive your free information kit. .— IE LECTR ONICS 


Circie 138 on Inquiry Card (RESELLERS: 139). JUNE 1995 BYTE 281 
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E Soe AE Bema SR tete prier temo est sene ens ll a tr lel eden dli 


30 PIN SIMM HODULES 


Description TOONS BONS TONS  60NS 
256X9 $9 $12 $5 317 
IMEGXJ $36 $39 $4 
IMEG X 9 $34 $40 $42 $46 
4MEGXB $124 
4HEG X 9 $129 $139 $148 
16 MEG X 9 (36 CHIP) $668 
SIPP ADD $5.00 
72 PIN SMH MODULES 
512X36 2MEG sea $94 $108 
X32 $148 
1X36 4M£G $148 4:76 $198 
2x12 $283 
2X35 EMEG $302 $308 3378 
4x32 $483 
4X16 16MEG $518 $538 $598 
8x32 $518 
6X34 32MEG 31175 $1275 
16X36 64MEG $2695 
I| M 

MMeDXO$ EL E gre 
80485 DIH ees, 9158 
80486 DIO .... — Eam ele 
00486 DXU Y euroo — — Á—ÁÉ—Á gus 
80486 nr ——— DIEB 
90406 DIS... —— ———— M $450 
80486 DX4/100 oonennosnnainroneannr eT 
PENTIUM 60 beaet «$449 mme hartara | s e sát eroi ette ea iby opta lel Mi $288 
PENTIUM 66 ...—..-___-___..... $348 
PENTIUM 50 ARR nd enden tab ie Re Rr vtt m F8 A Egi $596 
PENTU 100 eis meritis = ~ $779 
CPU Cooling Fan. Ame 

"PU DOUBLERS 

Single Chip Upgrade Clock Doubling Technology. 


Compatfble with 386DX CPU Socket DOS, Windows 
& OS2 Caorrpatible. Uses indusery Standard Math ` 
Chip, Easy To frotal - About 15 Minutes 


Cx4B6DRx?. 1692 $178 
OH db DAR 25/80 1L urere $228 
Cx486D R^ 31/55 — aa DATO 


Cx486SRa-25/$Q LL eren SLB 
48604 C40 LS 
485DLC33 — A 
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IBM Memory 


MODEL MEMORY PART PRICE 
AMBRA Enterprise 386, Hurdia 386, Sprinta 386 
| 2M8 NIA $93 
| 8M8 WA $328 
| AMBRA Enterprise 486, Hurdha 486, Sprinta 486 
| 3 N/A $198 
| I6MB — N/A $648 
PSII and 386/5X (2121) 2M8 92F7935 $58 
4MB 92F9694 $198 
PS/2 30/286:25/286; 
Adpt Brd 1497259 SHK  30F5348 $35 
. 2MB 30F5360 $78 


P32 35SX, LS, 405X,70-€61; 061; 121, Adpe Brd 
6450609: 34F301 l; 34F3077, 502, 55SX, 655SX, P70, 


SSLS, 4515 X Sationi20 A {J0 IMB 6450603 $39 
2MB 6450604 $94 
| PS2 50, 502, 55SX, 60, 65SK 2-BMB 1497259 — $198 


2-168 6450609 — $368 

PS/| Consultant, Exsentials & Expert models x43, x44 & 
PS/Valuepoint all modais except Cxx seriet 

4MB 95F9290 


16M8 967929} $598 


PS/2 70-A21; ASh; B21; B61; PSI Contant, Exsentaf & 


Expert models xl i, x13 & x14. PS/Valuepolnt Cx teries 
IMB 6450600  . $29 
2MB 6450608 — $89 

PS/2 355X: LS, 405X, 55SX: LS, 65SX; 
4MB 34F2913 

P5/2 90 XP, 95 XP, P75 (Pairs), 56 57 (ail) 76,77, ~ 

PS/1 Pro 2123 

| P5290. 9$ XP; P75 (Pairs) 56, 57, (alf) PS/1 Consultant, 


y 


| Fees umso a PS! Pra 2123, RS) 
4MB 6450128 “5198 i. 
&MB 4450130 $3358. 
| PS2/2 355X; LS; 405X 8MB 6450129 $338 
PS2 70's and 80's 20MB 6450605 pO 
|132 BIT BOARDS 2J4MB 34307 $215. 
| 32 BIT BOARDS LIE HFD 3A 
PS/2 IO-A21; AM; Abi 4MB 645100 — $185 
PS/2 80-041 l IMB 5450375 ^ :$78 | 
PS2 80-111; 31 V; 121; 321; 085; 160 
| 2MB &450379 $94 
4010 RISC/6000(16MB) $768, 4013/1328) $1598, 
| 4036(64MB) $3298 
| IBM Laptop Memory . 
| Thinkpad 360. Amira Trekh IMB 1369208 9128" | 
AHB 1369269 $3488 
Thinkpad 350, 350C, 360, PS/NOTE 
GMB 6060178 $138. 
le Mr jéM9 0&9? — $640. 
Thinkpad $00, S10CS, 3418 © 4M8 8189098 — $198 | 
OMB 8189099 — $398 
16MB 5549 
da 4MB 07GI410. £8 | 
f | Thinkpad 700. 700C, 720, 720C, 750C TAE 
| SMB Q/Gi42)  $*7à 
7T precise te 
TS j BMB NA pE 
| PSNore NASSL 2MB $2F8804 $106. 
| PL NSI. má p. 


2MB 6450002 — $88 | 


| Prosignia 5/60 


| tre tiano, 25, 28C 


COMPAL 
Compaq Memory 


MODEL MEMORY PARTH 
PRICE 
Deskpro 286E: 366-20; 20€; 25; 25E 
IMB {13131-001 $59 
4MB 13132-001 $188 
Deskpro 3865 4MB Board 113534-001 $254 
4MB Mode 112534-001! $188 
Deskpro 386-20£: 2SE 4MB $13645-00! $238 


Deskpro 3896/31/31: 486/25; 33L:50L: Systempro 
2MB 115144001 $108 
8MB 116561-001 $175 
32MB 116$58-001$1458 

Sywempro; Deshpro 6 SKT 

EXP BAD WARME 116569-001 $268 

Compsq "M^ 2-MEB 129160-00! $188 

Deskpro 285N: 386N; 3865320: 20N, Portable 486c, 

Deskpro M , Systémpro LT Sarias 1291 60-001, Pro 

Sgria IMB (18688-008 $49 

2M8 118689-00] $84 

4MB 116690-00! $168 

SMB }28877-001 $348 

2^8 14172500: $88 

SMB 141742-001 $318 

Prolina 4/251, 4/33, 4/502M8 Module141583-00) $94 

141684-00! $178 

14368500) $338 

Campaq Pro Simi (49320-00! $684 

(49147-001$1524 

DeskPro 5/60, S/66M a , (49911-00! $188 

Frosignia PC Server, 486/366 2MB 141685-001 $148 

{49320-001 $648 

149147-001$1498 

149949-001. $498 

149912-00151398 

Protanc 2000 4/10, 5/66 149913-00112499 

Proftant 4000 4/50. 5/66 {49914001 $4495 

Compaq hte & Motebook 
Conero 486 $188 
$358 

$6*8 

139497-001 $98 

139498-Q01 $174 

139495-001 $318 

146520-001 $178 

146521-001 $339 

146532-001 $718 

110235-001 $75 

L10237-00 3215 

118303-00) $79 

118304-001 $108 

$1810540! $198 

17081-00! $79 

117081602 $97 

117081-004 $178 

(2125-0Q0 ^ $98 

(21125-002 3206 

529769001 $138 

129769-002 $208 

(23769-003 $388 

129769-004 $508 

142137-001 5178 

BMB 142337-008 $348 

16MB 142337-004 $7i& 


Prolera 125 & 25Z 


Proliant 100 5/60 


Circle 136 on Inquiry Card (RESELLERS: 137) 


In Touch with Tomorrow 


TOSHIBA 
Toshiba Memory 


MAIOR LAPTOP & 
NOTEBOOK MEMORY 


MODEL 

Acer Now (Al! madeh) 4593 $238 
£M8 $438 

Canon Notejer 456 E $238 

Alu = sma $418 

Deli 320, 212N z2MB $98 

INL25, NCC 

Dell Lacitode 4MB $198 
MB $598 

Dec Notebook 425433 468 $198 
16HMB $798 
1MB : 
mo 


CACHE MEMORY 


te a 


ADIR 
Baas 


mo NEVADA 
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MODEL MEMORY PART# 
| PRICE | 
| T1000 SE/LE/XE IMB PAB3HU $29 | 
| T1000 SEAE/XE 2MB PA83I2U $73 | 
| T2000 / T20005X ?MB PASIITU $73 | 
T2000SX/T 1000 LE 4MB PAB3iI4U $188 
BMB PA8315U $)58 
| T1200 XE 2MB PAR30&U $98 B 
} TOO 7MB PABYXQU $98 | 
T2000 SXE/T2200$X/T 1800 T1650, C | 
| 2MB PA2000U $78 
4M8 PA2001U $198 
8MB PA2002U $358 
T2400. T2450, 13600 3.3V 4MB PA2019U $218 
| SMB PA2020U $398 
{ 16MB PA2023U $758 
T3100 2MB PA?7135E $138 
T3100 E 2MB PABMIU $108 
T3100 SX 2MB PASIOBU $108 Æ 
4MB PASIIOU $158 E 
T3200 SX 2MB PASHO7U $118 
4MB PAB309U $198 
73200 SXC IMB PAS318U $108 - 
4MB PAS319U $198 
T3200 3MB PATITTU $184 
T3300SL 2MB PA20068U $116 
| 4MB PA2007U $238 
&MB PA2008U $258 | 
| LEMA | PA2009U $698 | 
! T300CT 4MB PA2019V $218 = 
8MB PA2020V $399 | 
(6MB PAQO2IV $758 | 
14400 SX, SXC, T&400 SXC. DXC 
; "Mà PA2003U $125 F 
48 PA2004U $198 
GME PALSU $358 
16M6 PAIOIOU $698 
ae 31148 $1548 
T4500, T4600, TÍ900C 4MB PAJQ0!2U $193 | 
( .IVOLTS) T4706 OMB PAIS $168 - 
1668 PA2O0I4U $858 E 
T3100 IMB. PABIOIU $94 | 
TS200/T S250C/TRSOWTS400 = PAS304U $109 | 
8MB PARIJU sis E 


“MEMORY: PARTWÉRICE P 


RACK MOUNT PC SYSTEMS & ENCLOSURES 


MULTIPLE DRIVE COMPUTER SYSTEMS AND ENCLOSURES 


€* Computers avaliable with '386, '486, or Pentium processors 
€ 8 or 12 siots for Motherboards or passive backplanes 

€ All drive bays are shock mounted 

@ Accomodates full height & full length cards 

€ Card retainer to firmly hold plug-in cards 

€ 250W power supply w/ front panel on/off switch 

€ Front panel keylock/reset switches & LED status displays 


DC 24V and 48V power supplies available for systems & enclosures 


SYSTEMS WITH 9" MONO & 10" SVGA COLOR MONITORS 


* Computers available with '386, '486, or Pentium processors 

€ B or 12 slots for motherboards or passive backplanes 

@ Shock Mounted cage for three half-height front panel drives 

* Internal hard drive bracket holds two half-height drives 

@ 9° MONO or 10" SVGA color monitors with front panel controls 
@ 250W power supply with front panel ON/OFF switch 

€ Front panel keylock/reset switches and LED status displays 


Available in both 20" and 24" deep models 


N "| 
e du t 
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+ 9" MONO & 10" SVGA color monitors € 14" SVGA & Multi-Sync color monitors @ 17" Ultra VGA 0.26 dot pitch color monitor 


€ Tinted Lexan shield for screen protection + Automatic degaussing @ Microprocessor controlled digital adjustments 
+ Power, Contrast & Brightness controls in front e Standard 15-pin input connector + Energy-Star & MPR-II compliant 


Call us for quotes on custom rack mount systems! 
Ask us about Passive Backplanes and open-frame monitors! 


RACK MOUNT KEYBOARDS AND ENCLOSURES 


Lari -= , 
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* Microline 184T dot matrix printer 

+ IBM compatible graphics characters 

+ All operator controls easily accessible 

€ Large storage for roll or fanfold paper 
@ Standard IBM paralle! printer interface 
€ Serial printer interface also available 

€ Slides, power & signal cables included 
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€ Vertical rack mount or desktop 

€ Sealed membrane 101 keys e 101 K/B with mouse holder — € Standard 101 keyboard enclosure 
è Selectable on/off audible tone — € Full travel (4mm) keys @ Storage space for K/B and mouse 
€ XT or AT operation € Optional protective cover e Slides for rack included 


UniMod™ MODULAR COMPUTER SYSTEMS 


* Independent self-contained 4 or 8 slot computer modules 

@ Individual module power supply and filtered cooling fan 

@ Available with '386 or '486 CPU's & various memory & hard drive sizes 

€ 7" TTL Mono or 7” VGA color or mono monitors available for further flexibility 
* Multiple configurations can be combined in 7 inches of vertical rack space 

+ Available with either AC or DC power supplies 


Call us for UniMod™ combinations and quotes 


RECORTEC, INC. RACKFAX” 8007297654 


1290 Lawrence Station Road, Sunnyvale CA 94089 VILAM. CER Call for free catalog 


Fax-On-Demand System 


Tel: (408) 734-1290 Fax: (408) 734-2140 EX. 


Circle 141 on Inquiry Card. 


n ! it GOVERNMENT, EDUCATIONAL, CORPORATE 
»1 GOCOUN T & INTERNATIONAL ORDER SPECIALISTS 
l -215-922-0050 EXPRESS International Order Line 
am et - 215-922-4640 EXPRESS Technical Support 
| — i « 215-922-0176 EXPRESS FAK - Domes ' International 
- - 800-616-6792 EXPRESS Order Line - TOLL FREE 
WA Re E iil U | - Dedicated to serving Purchasing Agents Woridwide 
z - ac - "- - Pre-approved Open Accounts for ali Portune 2000 
HOURS: E.5.T. É —- ! 
1-800-636-67 9 2 5:00-9:00 215.922. Ex SD maiz NO SURCHARGE 
—— = LÀ — = = == — - k F — - T > —— 
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MEDET ELES UVEDE 
TECHNOLOGIES 


437 Chestnut Street, Philadelphia PA T9106 |. 


Circle 142 on Inquiry Card 


Considering a separate MCT's new internal 14,400 bps modem 
phone line for your fax | features voice capability, providing nine 
machine? Geta fax — — voice mail boxes, fax on demand, Fran 
switch instead and — **"e m. wa «€ access plus : 

save money! This amamma — Eee > 4 standard fax 

fax switch lets you CERE Et T M and data 

use just one é | capabilities. 

telephone line for your phone, Xii | 


fax, modem and answering machine. 
* Accepts tone or pulse access codes 


* User-programmable access codes and ring 
counter to control junk faxes 


s. $89.95 


— ' 


m E d z MP d 
£ i 


| These motherboards o combine the power of the Intel 486 
| CPU with the performance of the VESA Local Bus. 


+ 100MHz Intel 80486DX4, 66MHz Intel 80486DX2 
or 33MH2 Intel 80486DX CPU with OPTi chip set 


+ Accepts four 256K x 9, 1M x 9 or 4M x 9 70ns 30-pin 
SIMMS and up to three 256K x 36, 512K x 36, 1M x 36, 
2M x 36, 4M x 36 or 16M x 36 70ns 72-pin SIMMs 
totalling up to 128Mb 

MCT-M486V-100 100MHz 4880X4 .................... ss $499.95 

MCT-MA88V-66 66MHz 4886DX2 ............... see 

MCT-M486V-33 33MHz 486DX ............. es 


BOXDX40DP100 .. .. $289 
Plugs into 33MHz 4868X or ARX 


BOXDX40DPR100 ................. $289 
Replaces 33MH2 486SX or 486DX CPU w 


BOXDX40DP75 .. $219.95 
Plugs into 25MHz 4865X or 4860X 


BOXDX40DPR75 .................. $219.95 
Replaces 25MHz 4865X or 4865DX CPU 


BOXDX20DP-66 .. . $159.95 
Plugs into 33MHz 486SX or 485DX 


BOXDX20DPR-56 .. . $159.95 
Replaces 33MHz 486SX or 4860X CPU 


ji toa new, ‘high-quality, high-capacity Seagate ha ard 


-5 850Mb, 11ms, 256Kb, IDE-Fast ATA ................. 339. 
086 aG, s , 256Kb, IDE-Fast ATA .................... 479.95 
ST-566 ns, 256Kb, Fast SCSI? T e. 339.95 
ST-S1230N 1 ‘sch, toms, 512Kb, Fast SCSI-2 .................. 869.00 
-3 430N — xi eua 512Kb, Fast SCSI-2 ............... 1049.00. . 
-3 2 .1Gb, ib Sms, 512kb, Fast SCSI-2 LE 00 
42 2Gb, € ams, 10 1024Kb, Fast CSI. — SOO DD 


: | 
|| 


Special Prices for 
Byte Buyers! 
Good Through 8/31/95 


Is receive Desr specin 
prices, you east mention 
key m og 


| PCPRODUCTS EXE 
I AND ELECTRONIC ess 
COMPONENTS ‘fer 


CALL 
TOLL-FREE 


qt -800- 338- "9000 


I$ Make use of your SIP or SIMM investment with 
these converters. All you need to do is make sure 
they are fast enough for your application. 


I SIP2SIMM.. c — 38s 
i | Comens 30 30-pin SIP devices into SIMMS 


15 
| Converts tour 30-pin SIMMS to one 2.1° high: igi $ "SIM, 
e 30-pin SIMMs to ona 1.3 high 72-pin SIMM, low de 
Converts to ht 30-pin SIMMs to one 3.2- high T2-pin SIMM 


Speed 
Bons 


Sire 
1M x 9 


Part ê Type 


erit 


Price 


16MX9-70X9 — 16M x9 

1MX36-70 1M x 36 
2MX36-70 2M x 36 
4MX36-70 4M x 36 


SIMM 184. T 
SIMM 379.95 
SIMM 619.00 


This internal CD-ROM 
drive makes mulli- 
media affordable 


* 16-bit PC E 
compatible IDE drive 

* 5-1/4" internal drive is MPC, 
Multisession Photo CD, High 
sierra and 180 9660 compatible 


This low-cost sound card 
produces reduced-distortion 
16-bit sound for CD-quality 
| recording and reproduction. — MEER 
* 16-bit PC compatible ISA card 


« 8/16-bit selectable stereo & 
mono sampling rates to 48KHz 


Plug one transmitter in each of Y " 
up to 16 PC compatible parallel i) 
printer ports. 


il 
e Extends the parallel printer up to 1,250 ft. 
* Transfers up to 11,000 characters per second 


* Time-out independently adjustable on each 
transmitter to 5, 15 or 30 seconds 


Cnt "T ing E i handli 
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etaderists tee s. Copy | at 085 2d MICRDBEVICES. Bei 


Use your big $ screen TV to play y your) 
favorite PC games, rather than your | 
small VGA monitor! 


e Resolution up to 640 x 480 in 
256 colors 


+ Composite NTSC output using 
RCA socket and using female 
S-Video connector — 


a n ag n 
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MAS EREE JDR CATALOGS! 1 


« Guarantee 


ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 


Í Our upgrade experte have detalled configuration information on thousands of computers and printers, from the | 
oldest to the latest modele. We provide you with an “Easy Upgrade" by providing you with the following information: ' WE S ET THE 
i 1. Your System Memory Features 2. How Much Memory You Really Need Be Memory Products Available for Your System 


44. The Most Cost Effective Upgrade Path for Your System £e Your Systems Minimum and Maximum Memory Capabilities M A 
| ' TANDARD! 


l First Source international takes the confusion out of your memory purchase. 
Take advantage of our service and the savings! 


Memory Guaranteed - 100% 


PERSONAL COMPUTER MEMORY Compatible inform, fit & funcion 


AST COMPAQ HEWLETT-PACKARD IBM D> LIFETIME WARRANTY 
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Mhantage? Pro MISA NV mu vivent "m 


Bre M UC UE LP and NT UP p, u FI Giuftint, Esser. Papert indes lines for immediate response 
JT EMEN STANDARD SIMMS "5i, E x 


Let RC oly SAM Mg Tantus ie cC arc — " > SPECIAL PRICING 


Pana 9,25, 1 IT aud rer I OI 30. 28 


"- TOON. DC d 30-PIN 72-PIN First 5 PSE FRY, LN SK A ARS LS AŠA LA 70 Maan Government & educational pricing, 
Frase GILT. (eV and Prorat Hi US) $3 = == 5 pn - special volume prici 
"—" moo a euren EX 3-70ns Gips 36." | 512 x 3670s Qub)......92 — M ssn a —" m M 
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Call the Upgrade Experts ae 
ORDER TODAY! 800-348. 9866 Ex 


Circle 134 on Inquiry Card (RESELLERS: 135). 


GOD 
is My 


| Co- -processor | Forma, C: 


item’ D03 


n b Items DO1 mt nado 5 nc. 


/* 30 Day Money-back Guarantee *SM.LXL ORDER TOLL FREE. 
= 10096 Conon + AN available in black or white 
hs DRUSI BD Mss eee ee Oat aos 

send ch poets Log es -» 
| Andor Inc-* 4001 Kenn Seaway LN ille peppa - | 
returns within 30 d. 


t.a Aahls 10% res ching h 


ltem# D02 


fi HS «n T nan- 
Mpp Mba (,® — 


” Circle 208 on mau Card (RESELLERS: 209). 


Elegantly provides 
PC users with a 
complete UNIX 

environment. 


SPARCstation 
Power 
In Your PC! 


izUnit Review 


A Complete SPARCstation 5 system 
on a PC/AT boardset 


A Runs Solaris, SunOS 


A Perfect for PC users who need to run 
DOS/Windows and Unix applications 


A Available on GSA through Sparta, Inc. 
at 703-448-0210 


A. Prices starting at $2,495 


Cail 408 * 562-9340 
Fax 408 + 562-9341 
- -3000 Coronado Drive -Senla Clara CA 95054 


2 ADDITIONAL R5-232 PORTS FOR WINDOWS & 05/21 


| * Two R5-232 Ports |i Full Modem Control Signals 
* 16 Bit Address decode Bllowg 
Windows & 05/2, COM3:, 
COM4: etc. 
"Individually Selectable Address 
& Interrupt (2-5,10,11;18 & 15) 
" 165506 Etandard: 
*IFREE Technical Support 
" MasterCard, MSAN 
COD Sd cc I: 
"30 Day Money Back Guarantee” E 


“Part #3088 Price: $89.00 Igi jiji, 


AMAASEALEVEL SEERE OTEMS. INe 0S 
COMMUNICATIONS & VO Liberty, 56 29657 , | 


Circle 161 on Mm Card. 


TE poi :750-3650. | 
(02) 429-7690 


SESBSEEEN 
Connman 


425 MB CFS425A 15MS 3.5" HH IDE $179 
540 MB CFS540A 12MS 3.5" HH IDE. $188 
850 MB CFASSOA 12MS 3.5" HH IDE. $261 
1080MB CFP10SUS 10MS 3.5" HH SCSI $496 
1275 MB CFAI27SA12MS 3.5" MH IDE- $382 
2150MB CFP2105 BMS 3.5" HH SCSI $955 
4200 MB CFP4207 9MS 3.5" HH SCSI $1515 


M | 


405 MB 7405A 12MS 3.5 HH IDE $171 
540 MB 7540AV 12M5 3.5" HH IDE $189 
850 MB 7850AV 12MS 3.5" HH IDE $254 
1050 MB 71050A 12MS 3.5 HH IDE $375 
1260 MB 71250A 12MS 3.5" HH IDE $399 


275 WESTERN DIGITAL 


730 MB AC2700 10MS 3.5" HM IDE $238 
850 MB AC2850 10MS 3.5" HH IDE $262 
1200MB 4031200 10MS 3.5" HH IDE $373 


PEER 
SS Seagate 


428 MB 3491A 12MS 3.5° HH IDE — $177 | 


545 MB 3660A 12MS 3.5 HH IDE $192 


1080 MB 31229A 9MS 3.5" HH IOE $359 | 


2150 MB 32550N BMS 3.5" HH SCSI $1063 


2150 MB 32550WEMS 3.5 HH WIDE $1149 | 
4300 MB 15150N BMS 3.5" HH SCSI $1643 — 
9100 MB 410800 11MS 5.25" FH SCSI $3083 


MICROPOLIS 


4300 MB 3243 B,5MS 3.5" HH SCS! S14Bi | 
9100 MB 1991 12MS 5.25"FH SCSI $2411! | 


Geena Motherboards 


4850X? 65 3VLB AMOCPU AWIAD BIOS 256K" $241 


AS60X2 88. 3VLB AMOCPU ARARO BIOS 2562 $272 


486034 100 3 VLB AMD CPU AWARO BIOS 256K) $335 | 


PENTIUM 65 MBOARD 4 PCIA ISA INTEL CPU 2558) $536 


PENTIUM 75 MBDARO 4 PCLA ISA INTEL CPU 256K $606 
PENTIUM $0 MBOARD 4 PCNA ISA INTEL. CPU 256K S854 | 


PENTIUM 100 MOGARD 4 PCU ISA MTEL CPU 256K $1065 


Call for Memory, CD-ROMs, and All Other Pricing 


TE yoo néed a quality bar code 
reader. small enough to fit in.the 
palm of your hand, Videx has.a 
bar code reader for You. 


The TimeWand 1 offers credit-card 


sized, portability, ideal nt ome and: 
documeni tracking applications. 
The rugged. DuraWand can take 
the punishment typically found in 


1105 N.E. Circle Blvd., Corvallis, OR 97330 
503-758-0521 * Fax 503-752-5285 


thag- Ea ed 5 


yis. Tiremvaegkt, ind Laine! ani à 


Circle 163 on Inquiry Card. 


delivery and sécunty ànplicatioits, 
The TimeWand If offers the 
durability and computing power 
necessary in applications ranging: 
from hospital patient care tà 
warehouse inventory. 


Call today to receive a free 
information kit on Videx 
portable bar codé readers, 


— 
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CONTROL 
ALL Y = SER VER: 
FROM ONE KEYBOARD, MONITOR AND MOUSE 


"m P M. actord ar; 


3 } 
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COMPARE QUALITY 
AND PRICE PERFORMANCE! 
* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 
* "Plug and Play" Any Mix of PCs & All 
Video; Supports PS/2 & Serial Mouse 
* Desktop or Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 
* Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 
* AUTOSCAN™ to Monitor All PCs 


RARITAN COMPUTER, INC. 10-1 liene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


30-DAY MONEY BACK GUARANTEE FULL I-YEAR W ARRAN’ Y 


See Us at PC Expo Booth $4764 
INTERNATIONAL: 
France: (33) 1-64 67 64 67 
Germany: (49) 180-522-8222 
Ireland: (353) 1-154-0589 Switzerland: (41) 22-7532200 
Italy: (39) 2-66800548 Taiwan: (886) 2-218-1117 
Japan: (81) 3-3255-1517 United Kingdom: (44) 244-520222; (44) 344-424-733 
INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 


Korea: (82) 2-412-5775 
Netherlands: (31) 10-4423313 
Sweden: (46) 020-788850 


Circle 181 on Inquiry Card (RESELLERS: 182). 


Rhetorex 
Voice Processing boards 
make CTI a — 


If you're asking "what's 
CTI? you're missing one 
of the hottest new 
technologies going. i 

Computer Telephony  j 
Integration links PC-  , 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex ^" 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. 


RHETORE 
Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners. © 1993 Rhetorex. Inc. 


Circle 160 on Inquiry Card. 
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LET YOUR COMPUTER DO THE TALKING! 
ntegrated Bl Automated Attendant 


integrates major dirum cám plus E Unlimited Audiotex 
program control into one full-featured high li Voice Mail 
performance software. PC-AT/386/486 based. oice 


Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, E Talking Yellow pages 


TTI and Intel voice and fax hardware. Supports jg Telemarketing 


up to 32 voice lines and up to 8 fax lines. 
Fax-on-Demand lines: 818-368-4566 or — B Fax-on-Demand 
SEL Toonas li Fax Broadcasting 


x E Date/Party lines 
10801 Bismarck el oes CA 91326 USA ' 
(Resellers/Dealers/OEMs/Private labels are welcome) E Int'l Call Back 


Circle 171 on Inquiry Card (RESELLERS: 172). 


e I 


Turbocharge your modem 
connections with... 


TGP orb 


TurboPort/RA" controllers 


Delivering fast, reliable connections for high-speed modems, 
TurboPort serial l/O controllers supply the speed 
you need for remote access. Supports | 
Windows, NetWare, OS/2 and more. 


"Yi eap -à Y. ; z = på 
ster than standard nn 
AN 4 WiIBLIM uw RW Li zi m AAT 
J] 


Supports data rates up to 460.8K bps— 
4 times faster than V.34 modems. 


=- = =- ë D = ë = M M I ee 


A. Offers a ataei 
software/hardware flow control. Each port 


l 
| 

i 

| 

| 

| 

| 

| 

| 

E serviced by a 16650 UART. For ISDN terminal adapters or 
E modems of all types—9600 bps, 14.4K bps, 28.8K bps and above. 
| 

| 

| 

| 

l 

| 

| 

I 
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The only serial board forr remote PC. users with complete ESD 
protection to every signal. 


For more information, call 1-800-782-7428 
VISA and MasterCard accepted. 
f Star Gate Technologies, Inc. 
» i RLGATE 29300 Aurora Ad. - Solon, OH 44139 USA 


meu?" 216-349-1860 * Fax 216-349-2056 


© 1995 Digi iniermaitonal inc. roi ee AJ rghts reteremt. 
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Circle 170 on Inquiry Card. 


STXRVIEW <> 


Control up to 216 Servers 
with just 1 Monitor, Keyboard, and Mouse 
' Supports SVGA, VGA, and Multisync Monitors 
* Pushbutton or keyboard CPU selection 
s Rackmount bracket available + Autoboots CPUs 
» Cascadable 
Model 5V621 


Controls 6 Servers Á— 
$349.00 - 110 VOLT CSA/UL =~ 


USA/Canada: 800-265-1844 (ext. 231) 
Fax: (519) 438-6555 / internet E-Mail: startech.computer @ onlinesys.com 
(^ rine Europeanintemational Distribution 


use Fax or 
or Cait:(519) 438-8529 (ext 231) 


CDMPUTE f ODUCTS 
USA * Canada * UK e 
Germany * Hong Kong 


Visa/Mastercard/American Express i 
Circle 210 on Inquiry Card (RESELLERS: 211). 


GET THE MESSAGE - OR ELSE! 


* Voice Mail 

P Auto — Attendant 
Fax On -— Demand 

¢ Packages from $295 


"T a. ) " 


Pus 
«80 


4 = 1 2.1 pr E AT i j : 
VU'-DOO-49004 


TL Ad (DeeyevOMEpacages nate) VISA - MC - AMEX - COD 
A. > i Don't trade your life for a lost message! 


d 


TALKING TECHNOLOGY, INC. afara 
1125 Atlantic Avenue, Alameda, California, 94501 adi 
Voice: 510-522-3800 Fax: 510-529-5540 aif, 


Circle 162 on Inquiry Card. 


ses KS 
SRAM, 


ay 


with 256K 


í 


Tel 303.444.7737 
Boulder, CO 80301 USA Fax 303.786.9983 


Circie 153 on Inquiry Card. 


FULL LINE OF 
RACKMOUNT 
PRODUCTS 
e Racknourt Systems 

366 to dual pentis 
* Rackrnount hotsi 
Cheer £0 dfercn 


SINGLE 
BOARD 
COMPUTERS 
* CA dards 


eed PLA "E 
Sei &Bó pertum 


aav Manibus 
* (dual mentam 
alsa avallabla) 
* Aeckengurd H 


zegmenmeg kk 

Pu IU madules 

Cwar 15 different 

module, 

NEMA ári? 

{u ghrinn) 

F^ sr. 14" CRT, TFT, 

“Redundant PS — e or EL deploy 
Hot pung up t2 LE. 


1080 €. Duane Ave., Bldg. G. Sunnyvale CA 94085 800-700-8560 
Circle 197 on inquiry Card. 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19x7'x17 $131 
Rackmount VGA Monitor $53: 
Rackmount Monitor Sheil $113 
Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS - Oty 1 Pricing 
AMS486DX2-66 EISA $1593 — RMS486SX-33 $915 
RMS4860X-33 $1136 RMS386SX-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Slots 
SLOT CPU BOARDS — EISA/ISA 486, 4865X, 386, 3855X 


RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH — Video/KB up to 12 CPUs 
RACKMOUNT CABINET ~ Modular from 21° to 96" high 


Exclusive International Distributor Program now Available 


VW VALLEY 
TECHHULDCY INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 


Circle 166 on inquiry Card. 


| 4 ISPS, 12 b 
y Up to 16M memory 
J Multi-Card Systems 
A n BASII 
LabVIEW, LabWindow 
COUTE 862 40EPS 


M 
$505 
C5250 8 bb, 300MEPS $3900 
Aye 230 MSPS 905 
Hos 
$6908 


C2125 

C81012 12 bl 20445PS 

C96012 72 01 60uM5P8 
i | Gage Applied Sciences Inc. 


5465 Vanden Abeela, Montreal, QC, Canada H4S 1S1 
From outside North America, cal «1-514-337-6863 
Fax: (814) 337-8411, BBS: (514) 337-4317 


Circle 149 on Inquiry Card. 


Portable Data Acq 
for Notebook PCs | 
= 


1-800-567-GAGE 


Measure volts, thermocouples, 

| gages, isolated high 
voltage, hnd more—up to 256 
channels at 10 pisec/channel. 
DOS, Windows, and icon-based 
software support included. 


From $695 


TW ae 


DAP 3200e™ Data Acquisition Processo. 

Analog L/O to 769K samples per second 

Digital L/O to 1.6M samples per second 

Up to 512 analog inputs on one DAP™ 

Up to 128 digital inputs on one DAP 

Up to 66 analog outputs on one DAP 

Up to 1024 digital outputs on one DAP VBX Custom Control 


Ask for FREE catalog and demo diskette. 
206-453-2345 / fax 206-453-3199 
e-mail to info&mstarlabs.com 


2265 116th Avenue NE 
Bellevue, WA 98004 


FREE CATALOG 


Offers tools, tool kits, test and diagnostic 
products for the support of computers, 
telecommunications, and integrated net- 
works. Features the latest from Jensen, 
Fluke, Tektronix, Landmark, Ultra-X and 


many other leading manufacturers. Also 
wire, cable, connectors and everything 
else you need for network installation 
and support, plus technical charts and 
selection guides. 


E A 
Orini Phews O tle P094 cs 94) aT 
| $6 eer AN Be we wal US T ioe 


Jensen Tools Inc. 
7815 5. 46th St. * Phoenix, AZ 85044 
(602) 968-6231 © Fax '800) 366-9662 


JENSEN’ 


Circle 152 on Inquiry Card. 
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Control Concepts, Inc. 
(800) 922-9259 x6444 


Circle 177 on Inquiry Card. 


Terminate SCSI Problems! 


SCS] Vue" 
Terminator 


, clive — 
* Status Indicators 
» Gold Contacts 


i | M 
let 918 M 


* Improves SCSI Bus 
Performance 
Less Errors; More Reliable 
Data Transfer 

basa - ` Diagnoses Problems 


EE. analyzes Signal Quality High- Performance 
Active Diagnostic 


" C A 4 3 T TAIT 
hy € | f 1 e i] | ( € 
L LI T b S » » 


* Diagnostic Indicators 
Large Ferrite Filters 

* Triple Shielding 

* Double Gold 20u* 
Plated Connectors 

* Extra Heavy 26 
€ à wwe 


No ^ Of 
Important Data 

* Faster Performance 

* Test Cable Integrity 


3101 Whipple Rd., Union + City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 


Circle 173 on Inquiry Card 
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REMOVABLE STORAGE MODULES 


FEATURES & OPTIONS: 


» Supports most 3.5" hard 
drives 


» IDE, or SCSI interfaces 
» Hot removability 
| > Key lock ON/OFF security 
» Fan cooling option 


> Built-in SCSI ID selector 
switch aption 


> Ruggedized aluminum or 
low-cost plastic version 


> Power/Drive activi 
LEDs rs " 


» Patent protected 


» 25 models 
> FA i and membrane 


compatible 
| > US and Intl. versions 
.< | > SpringJock front panel 
ESAE > Serial output Jays 2 


button trackba 


Call Elma at 
510-656-3400 


Circle 150 on Inquiry Card. 


TAPEDISK è = s 


Dual Siorage 
We make tapes work like disks! Technology 


Turns a tape drive into a DOS "disk" 
* Supports SCSI DAT/DDS-2, 8MM, QIC 
* Backup & Secondary storage. 
* Read/write files directly from/to tape. 
* Fast system crash recovery. 
* Less than $5.00 per Gigabyte. 
* PSM software included ($79.00 value) 
MI Works with WINDOWS 95 
Call 800-827-3372 Y 
Voice 715-235-3388 [A Jm 
FAX 715-235-3818 $240 * 95 
Circle 183 on Inquiry Card (RESELLERS: 184). 


Laptops & Notebooks « Memory/Chips/Upgrades | Multimedia 


Laptop/Notebe 


UPGR RADES 


i » ud SERO 
Pr clock-doubled CPU TE dd 286/586508 
= IBM 486512 (with 16XB cacbe)dfür true 486 performance. 


, Jeon to BY 486R T. 


on iGD by Ma c 


- 
+H 
AS 


> > Upgface peA (CPU & hard-drive) from $495 00. 
~- Packages include installation, file transfer & return shipping, 


Request our new Upgrade Guide 
Now available! 486 upgrades for most IBM PS/2 models; 


CORPORATE 


Upgrades, Inc. 
(800) 240-6190 


US/Canada: ‘er (916)536-3710 Fax; (916)536-3719 PO Box 289, Fair Oaks, CA 95828 
Europe: — Tel (+46) 8-751-7668 Fax: (+46) 8-751-4601 Box 1489, Kista, Sweden 
All trademarks are the property pt their respective byrters. 


Circle 279 on Inquiry Card (RESELLERS: 280). 


The LIGHTEST desktop-to-go PC _ 


DU) HEWLETT 
A PACKARD _ The OmniBook 600C 
= Color 8.5" display 
= DOS 6.2, Windows 95 ready 
= 2 PCMCIA card slots 
= Full-size keyboard 
= Pop-up mouse 
= Only 3.8 Ibs! 


CALL TODAY FOR 


e e ; PRICING & CATALOG 
Laguna Niguel. CA 92677 $00-713-6525 


Fax: 714-582-1445 Circle 178 on Inquiry Card. 


SIMMVERTER ™ 


Save $100s in memory when upgrading to newer PC Systems! 


SimmVerter™ converts your old 30 pin SIMMs to 36 bit, 72 pin connector SIMMs... 


„for only $19 * 


W^ Converts four 1MBx9 SIMMs to one 1MEX38 SIMM (4MB). 
w^ Converts four 4MEx9 SiMids to one 4MEX36 SIMM (16ME). S. 
w^ Guaranteed to work in any system using 36 bit memory. 
W Works along with other 36 bli and even 32 dit SIMM. 
o” Up to 4 adapters can be Installed side by side. 

V^ 4 models to choose from to fit amy systam. 


© Patented and designed in tha USA. ae 
To Order call 1-800-440-7466 — 75. 


OEM, dealer & distributor inquiries welcome ! Ph. 408-937-0390 
* Price per adapter. Add $5 for shipping and handling and sales tax where applicatie- = Fax, 408-937-0391 


Circle 206 on Inquiry Card (RESELLERS: ERS: 207). 
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Bright color. Bright price. 


$0,099, 


The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 
our brightest true-color LCD 
, panel at the special intro- 
SN dutory price of only 
TÉ, $2,299. It's an 


<=. 
k— 


unbeatable value- 
guaranteed. 


¢ Compact & portable 

e 640 x 480 resolution 

« PC and MAC compatible 
+ Free remote and cables 


BBOXLIGHT 
BE CORPORATION 
NIA De Dr. N.E., Ponteto, WA R670 
American Rapra, COD and Purchase Orders 


Tampa rastrictiang i. Leasing anil rental 6pm 
@rallabin Sey Motes: Back Guarasise. 


Your direct source for 
all the bright answers. 
e Widest selection 

* Instant availability 
* Overnight shipping 
e T" punquum 


Now you no - need to T your stereo ; EI hi 3 
set to your computer, We do it for you! 

@2x1 0 Watt Speaker Output. 

@Bass, Treble, Balance and 


Volume control in 32 steps. $110 L: 
95 Line Audio Input. + $25 S+H | = 


64 bit Digital Input. worldwide 1 
12-bit DOLL™ eye One Line Link T 
Interface for 5, 12, 110 or 220 volt - 


ren a 


switching technique. Switch ci 
-boxes are available from $59 biel. "Windows ceria 
DTC Electronics Hangary CALL or FAX us today 


Sport utca. 2; P.o.Box 14. 
2112 Veresegyház - EE P mars fall 


IMASCAN/RGB 
16 / 24 BIT RGB (5 MHz- 15 MHz) 


Circle 192 on Inquiry Card RESELLERS: 193). 

IMASCAN "/Chroma —— 

NTSC PAL, SECAM, Y/C (S-VIDEO) e 
IMASCAN /Mono-D a 

RS-170 MONO (5 MHz - 20 MHz) amos 

8 / 16 BIT (40 MHz) DIGITAL INPUT ai 4» 
IMASCAN PRODUCTS INCLUDE: 
e PCI and VL Bus Architecture CE: = IMAG RAPH 
* Transter Rate to 25 MB/Second, Dual Port Transfer 11 Elizabeth Drive 
* Sub-Pixel Clock Alignment. Programmable Gain/Offset, DC Restoration 
a 24/16/68 Bit Color Display up to 1280 x 1024 at 70 Hz : 
+ Drivers lor Windows 3.X. Windows NT, Video for Windows, BM Os; Fax: (508) 250-9155 


HIGH PERFORMANCE, SINGLE SLOT, PCI / VL BUS 
RS-170 MONO (640X480) 

* 2 MB Shared Frama Butler Design 

* Real-time Video in Window with Cantinuous Scale and Zoom (508) 256-4624 

* Application Drivers for image-Pro Pius and Optimas Available 


Circle 175 on Inquiry Card 
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Download your .EXE file 


= Flash! Program is Installed 


| d EUER, (ly Micro/sys delivers embedded PCs this easy 
| | LEM to use. CPU, RAM, FLASH. serial ports, 1/0. V40 
ym " E through 486. All ready-to-run. On-board 
am firmware loads .EXE files into RAM for 
my, debug, or into flash for your final system. 
i No hidden development costs. Save time 
& money - right out of the box. Starting 
lb at $235. Oty 1. 


FREE! 284 pg. Catalog 
(818) 244-4600 « FAX (818) 244-4246 


MICRO/SYS 


"I" 


C-programmable and 
smaller than a credit 
card! With ADC, RS232, 
R5485, parallel VO, 
flash EPROM, real-time 
clock and more. 


2 E 024 — Cail our AutoFAX 
Davis, CA 95616 316.753.0618 from 
WORLD | pote 


aan your FAX. Request 
916.753.5141 FAX catalog 18. 


Circle 165 on Inquiry Card. 


T | 
Dont et your modem . 
lines be an open door 
for crime. Use MODEM 
“© LOCK with its powerful 
hardware DES encryption to 
.. protect your business. According to 
the FBI, computer crime costs business 
millions of dollars each year. Call our 
Fax-Back number now to learn more 
about how MODEM LOCK works with 

your hardware to lock out intruders. 


ADVANCED ENGINEERING CONCEPTS, INC 


Tel: 310-379-1139 or 
24 Hour Fax-Back Info 
310-597-7145 


Circle 198 on Inquiry Card. 


— Tape Solutions | 
„The Tape Experts 


I | 
= a eer | 
| 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


FAX (818) 592-0116 TEL (818) 592-0061 
| (800) 468-0680 
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Circle 202 on Inquiry Card. 


Circle 159 on Inquiry Card. 


— 


— snb PH Information Exchange 


* Tape Transfer and Format Conversion 
| *EBCDIC e+ ASCII Data Manipulation 
| *A5/400, TK50, and 1° QIC Dnves 
* UNIX Tar and DEC Save Set Options 
* Reseller Inquires Invited 


BuicxLory " Tape Duplication 


HEAD/WRITE 9-TRACK 
3480 * 8MM * DAT on 
YOUR PC NOW! 

(317) 842-2077 on 


N SHAFFSTALL 1-800-248-3475 
J CORPORATION y, Cnnsesion Systeme M 


FAX: (317) 842-8294 
Circle 179 on Inquiry Card (RESELLERS: 180). 


250W/+24VDC Input 
250W/-48VDC Input DC-to-DC Converter 


Contact us for +12VDC input model !! 


ACE-925T: -40VDC to -57VDC 

* ACE-925C: 18VDC to 30 VDC 
Input protection against wrong 
polarity 
Operating Temp: 0 C ~ 50 C 

' Storage Temp: -40 C ~ +75 C 

' Dimensions: 5 7/8 X 5 12 X 3 12 


SS 
G6). 


ACI 


SYSTEMS 


Western Region: 1-800-983-1177 
Eastern Region: 1-800-886-2243 


Circle 203 on Inquiry Card (RESELLERS: 204). 


HiWIRE* II Schematic 
and PCB Software 
With support for ex- 
panded and extended 
memory, HiWIRE tl can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 
each. HiWIRE Il is $995, 
and is guaranteed. 
Call (800) 742-6809 
oF ai 448- 1903 


Wintek Corporation 
1801 South Street 


Mw -— a 
WINTER Lafayatte, IN 47904 


(800) 742-6809 


oe 


VLA LIP | 
— T m - 
m - x " 


Iu get t the Tollowing for ot Huy 92909 
PCBoard Bulletin Board Software - 2 Node Version 
The PCBoard Programming Language Compiler 
IntemevUUCP EMail and Usenet News Gateway 
Fido Technology Mailer & Tosser 
Credit Accounting System 
dBASE lli File Access (database & Index files) 
Local/LAN and Remote/Modem Access 
PCBMail for Microsoft Windows 
System management programs & utilities 
Free software upgrades for a full year 
Unlimited voice technical support for a full year 


| Don' wait! This specíal offer ka on June 30, 1995! 


TL mes POM a NETT 
ary Cred | Or VOUFS "il! 
" - 
e — E - d " bv bm 
call our ABS ai 801. 6 1.8976 E 
> a 


net to 199.67.41.2 Cinch ENAA CoD 


3857) Sage V9 fast Suite 101 Nera, npany, Inc tJ 
Call | Now 800. 356. TOGO — oanuncteupem c what mer 
Circle 194 on Inquiry Card. 
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New Windows Instrumentation 


Programming Tools 


A new series of application notes outlining development tools 
and techniques for instrumentation programming under 
Windows is now available. Subjects covered include 
advanced GUI development and event-driven programming 
techniques, interactive C development, execution, and 
debugging tools designed specifically for instrumentation 
programmers using C under Windows. 


National Instruments 


6504 Bridge Point Parkway, Austin, Texas 78730-5039 
Tel: (512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax: (512) 794-8411 


Circle 155 on Inquiry Card. 


BYTE 


Full and Part-Time 
Graduate Studies in 


Computer and 
Information 
Science 


| 
New Jersey Institute of Technology 
A Public Research University 


University Heights 
Newark, New Jersey 07102-1982 


Specializations in: 
* Advanced Computer Architecture 
* Artificial Intelligence 
* Collaborative Systems 
* Communications and Networking 
* Computer and Information 
Systems in Management 
* Data and Knowledge Management 
* [mage Processing and 
Pattern Recognition 
* Multimedia and Hypermedia 
Information Systems 
* Parallel and Distributed Processes 


* Programming Environments 
and Tools 


* Real-Time Computing 

* Software Engineering 
System Simulation and Modeling 

* Theory of Computing 


Off-campus programs: 
Drew University at Madison 
and the Technology Education 
Center at Burlington. Distance 


learning programs available. 


For information, 


call (201) 596-3366 or 
e-mail csgrad@cis.njit.edu 


AJIT does not discriminate on the basis of sex, sexual orientation, 
race, handicap, veteran's status, national or ethnic origin 
or age in the administration of student programs. 


Circle 205 on inquiry Card. 


FAST TRAKI 
for Novell’s CNE Certification 


Featuring the best-selling Novell's CN 
Nanna Be a CNE?! video series 


plus the complete Se Yi 


FREE Network Support Encyclopedia 
on CD-ROM included! 


z ! 
» Qésashu Panis 
d : AF OUG g | ; 


e Prepare for the Novell CNE exams. 

* Train all your LAN managers for one low price. 
e Study in the convenience of your home or office. 
e Learn at your own pace. 
e Save hundreds of dollars compared to live instruction! 


Required Courses Covered: DOS / Microcomputer Concepts * NetWare 3.1x 
Administration « NetWare 3.1x Advanced Administration + NetWare 3.1x In- 
Stallation & Configuration * Novell's new Networking Technologies * Noveltl's 


new Service and Support. 


Three months free on-line support from live instructor via BBS Included. 


ne T 
M s 


CALL 1-800-877-4889 ex. 28 03 — UT 84062 


Circle 199 on Inquiry Card. 


801-785-7900 ext. 28 
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for MS Windows 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 


MetaPrint: The CGM printer driver for MS Windows. Installs 
and functions as a standard MS Windows printer driver. 
MetaPrint gives you immediate print to CGM capability from 
any application that uses the GD! print function. 


HSlview: The CGM interpreter for MS Windows. Views and 

prints CGM and WMF files and also translates CGM to/from 

WMF. HSlview was developed for 

| Microsoft for use with Word, Power- 
point, etc. and is available as both 
an enduser application and a 

| developer DLL. 


Besides CGM EMATEK supports other ISO/ANSI standards as 
well. Based on the Graphical Kernel System (GKS) and 
Computer Graphics Interface (CGI) standards our GSS graphic 
tools enable you to develop portable, device independent 
graphic applications. Call for an info pack today. 


EMATEK GmbH 
LZ EM E Subbelrather Strabo 17 
D-50823 Cologne, Germany 


1-512074 


EMATEK 2252. 


Circle 187 on Inquiry Card. 


For High-Quality 
Scientific Publishing, 
use PCTEX 
Typesetting Software. 
Make all your documents and math formulas look their best! 

For a free brochure & demo disk, call 800/808-7906 


Pant TEX. b: 12 erama Street, Mill Valley, CA 94941 
Fax: 415/388-8865 E-mail: pti@cri.com 


koski 
Me rw oz ‘=n 


Create FORMS for 
Windows or DOS applications 


Integrate forms, logos, fonts, graphics, 
signatures, into Visual Basic, C/C++, 
FoxPro, Clipper, Clarion, programs. 
| Visual Forms, in a Windows environ- 
-| ment, creates PCL or metafile. Use 


Template Maker to position your X,Y 
coordinates for your data fields. 


Custom and stock forms available. Digitized logos, signatures. 


eunecii (914) 354-8666 
BUSINESS SYSTEMS, INC 
5C Medical Park Dr. Pomona, NY 10970 


| Circle 167 on Inquiry Card. 
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Circle 158 on Inquiry Card. 


Learn C++ & Windows-Based Programming... 
Simply, Quickly! 


With the OML Learning |" 
Series" you can learn E 
C/C++, object 
technology and 
Windows"-Based pro- 


Call us for 
information, 
and FREE 


gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series", 
C/C++ Series" 
OOA/OOD Series", 
OLE Series" 


Each series: $249" (reg. $400) 
Any 2 series: $399* (reg. $750) 
Any 3 series: $549* (reg. $1050) 
All 4 series: $649* (reg. $1300) 


LAN version: Call 
* Limited Time Offer 


800-6789-OML 


Circle 191 on Inquiry Card. 


OBJECT 
MANAGEMENT 
LABORATORY 
TEL: 805-373-8111 
FAX: 805-373-8116 


Fuzzy 


Numbers? 


% Io, 


Conventional spreadsheets can't 


cope with uncertain or fuzzy numbers. 800-472-6183 
But now there's FuziCalc. This e 

Windows spreadsheet uses revolution- FuziCalc x 

ary fuzzy math technology to achieve The Fuzzy Spreadsheet" 


breakthrough performance. 


FuziWare, Inc. 
Call now for FREE information. E 


(615) 588-4144 
Circle 188 on Inquiry Card. 


Data Acquisition in Windows " 


Technical Graphics 
Data Analysis 
Data Acquisition 


The Origin Data Acquisition System ia an 
Integrated software package that provides 
a complete solution for data collection, 
Instrument control, data analysis and 
creating publication graphics. 


Mic rocal Microcal Software, Inc., One Roundhouse Plaza, Northampton, MA 01060, Fax (413) 525-0126 


Circle 168 on Inquiry Card (RESELLERS: 169). 


e C++ © XBBASM o Chicago o WinSDK © OLE 2.X © WinB5 « MFC e 
e Networking Protocols & APIs « TCP/IP « EUis Client/Server e 
o Windows Sockets « Win32 e MAPI « WWW e Diis © 


Imagine working with che latest Microsoft technology developing the hottest PC 
Networking products for the rapidly expanding TCP/IP market. Imagine working 
for an industry leader and feeling like you're working for a start-up. Imagine Sun 
East. We have openings in Boston for talented Windows Engineers, SQA 
Engineers and Windows UI Designers: 


T 4 
= E | 


All pug ng service names mentioned herein are 
trademarks of their x ae owners. We are an 
equal opportunity employer and encourage women 


sun 


microsystems 


and diversity candidates to apply. No Agency/ 
Recruiter fees paid. 


THE BUYER'S MART 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


pliers. Each ad has Inquiry numbers to aid readers re- mended 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'" 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 
.. recommended) plus company name, address, tele- 


J| ACCESSORIES 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 
wrth one keyboard, monitor and mouse. 
CYBEX CORPORATION 
4812 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 
"Highly recommended .." Jary Pournsie 
A long-term nr CUR resident contact 
treatment: Stabilan! 22 substantially improves the rekabirty 
ot connectors and contacts for computers, bio-medical 
electronics, telecom, avionics, process control, CATV, video, 
audio, and automotive equipment. 


D.W. Electrochemicals Ltd. 
97 Newkirk Road (North) Unit 3, Richmond Hil, 
Ontario LAC 3G4, Canada (905) 508-7500 


Inquiry 652. E 


VGA Splitters 


Connact 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously 
on all monilors - Guaranteed 

Works with all VGA, SVGA, and RGB monitors 
Supports 1280 x 1024 - MADE IN USA 

* Special VGA extension cables to 250 ft 


HALL RESEARCH 800-959-6439 


Santa Ana, CA (714) 641-6807 
Inquiry 653. 
BAR CODE 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 
Reads 2015, 128, UPC/EAN, Code 39, etc. 
Extemal or Intamal attachment on PC 
Wand, CCD, Slot Badge, Magstripe or Laser 
Supports DOS, Novell, UNIX, Mac OS, etc. 
100+ Configurable Options 


2 Year Warranty, 30 Day $ Back Guarantee 
Direct From Manufacturer 

Top Rated by Independent Review 
Complete with CCD Scanner — $624 
Complete with Laser Scanner - $784 


* 

* 

* 

* 

* 

* 

* Supports USA & Intemationa! Keyboards 
* 

* 

* 

* 

* 

* Complete Wand only Reader- $329 


Worthington Data Solutions 
3004 Mission Street » Santa Cruz, CA 95060 — 408-458-9938 
800-345-4220 


Portable Reader 


* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answerlng machine) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In inventory Programs or create custom 
Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 20f5, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

Small Size and very long battery life 
Worthington Data Solutions 


3004 Mission Street « Santa Cruz, CA 85060 


408-458-9938 Fax 403-458-9984 800-345-4220 


* + o * 4+ * + * + +*+ FH 


Labeling Software 
For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabeiRIGHT for DOS-$279. LabelRIGHT for Windows- 


30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


Cordless RF Wand and Laser 


A cordless RF bar code wand or laser with a 
range of 100 feet. Plug-N-Piay. No software 
needed. Attaches as 2nd keyboard. For IBM and 
Macintosh or any serial device. Complete 
Cordless Wand — $695. Complete Cordloss Lasor 
= $1775. Optional range extenders S200 per 
100' added. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 
Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions | 
(408) 458-9938 (B00) 345-4220 


Stone at 603-924-2695. FAX: 603-924-2683. 
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FREE BARCODE CATALOG 


Full of barcode tips and advice 


FREE BARCODE SOFTWARE 


Scanners from $49 


Abraham Technical Services 
110 Hamel! Road, Medina, MN 55340 


THE BARCODE SOURCE 
Inquiry 654. — — p 


Portable Bar Code Sadie 


» Use as a PORTABLE, WEDGE, or SERIAL 

» SV Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads ail Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-in Inventory Programs 

» Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

> Built-in Caiculator 

> Supports HAYES Compatibile Modems 

» 64K Memory with Data Compression 

> 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard input 

» Uses Enhanced Decoding Algorithms 


» Accepts Wand, SloU/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

» Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
» Complete Unit with LASER Scanner - $1085 
» Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (gr) sri ants FAX (817) 685-5232 | | 


Tum m 


THE BUYER’S MART 


BAR CODE 


Bar Code Printing Software 


LabelWorks tor Windows 


» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually ali Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
** CALL FOR FREE DEMO SOFTWARE ' ** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BARCODE & MAG. STRIPE SYSTEMS 
* Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader $249 
« Keyboard Wedge with SYMBOL LS2000 


or SP400 Laser & Mag. Stripe Reader $849 
* Keyboard Wedge with PSC QuickScan 
Laser/Mag. Stripe Reader $699 


* Software Wedge Decoder with HP Stainless Steel 
Wand or Laser Scanner (Dos & wr RS-232 or parallel) $189 + 
» All Wedge Packages include a Wand or Laser Holder 


* Mag. Stripe EncoderfReader (3 Trks) 

w/Softwaro $1099 
* Printing Software (00s, WiN, ux... ) $149 + 
* Portable Data Terminals (12:- 4 2u8) $599 * 


. ode POS SS i 486 40Mhz, $1999 
Software, SP212 Recent Primar, 
toh Seah Doer ‘pole display, HP stainless steel wand 
and magnetic strips reader wtih decoder 


* Application Software: inven, Asset, Toots, Time & Attend_ 

* Radio Frequency Terminals (spread specrunvnartow band) 

* Bar Code Printing Software (DOS) included with 
each purchase 

* Made in the USA * 30 Day $$ Back * Spanish 
Dept. Avail. * Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Sever Way, Riverside, CA 92503 (909) 270-0016 Int'l 
(800)653-4252 US « (800)219-5178 CAN - FAX (909) 270-0920 


Inquiry 655. 


BAR CODE PRINTERS 
Only $1,495! 


Reseller Pricing Available 
Impeccable Print Quality, Rugged Performance! 


THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 44212-0798 
216-273-4408 Fax: 216-225-0099 


Inquiry 656. 


CAD 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autcplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 657. 
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CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ sollware $249 

NEW VERSION 3 VISA/MC 

+ Controls up to six step motors simultaneously. 

* Linear and Circular interpolation, 

* New features to accommodale machina controt 

* Easy-to-use DOS device driver. Super Manual. 

* CAD-CAM interface available. 

tion, 1422 Amold Ave 


Ability Systems Rosy PA 19001 (215) 57-438 


FAX: (215) 657-7815 


Inquiry 658. 


We Buy, Sell & Trade 


CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
41-215-276-3657 / +1-215-276-3854 fax 
1-800-8-CDROMS 


Inquiry 659. 


INTERNET on CDROM! 
$25 


LINUX Developers Resource 3 CD Set 
Slackware & more! Complete materials to install & run! 


CICA Windows 3 CD Sat $25 
Thousands of ptug & play windows programs! 250+ games! 


INTERNET Tools CD-ROM 
Networking toois & utitities for OOS & UNIX 


BSDisc (NetBSD & FreeBSD) ........,... m „v $35 
Ready to use formats with install scripts | 


USENET 2 CO Set $25 
comp.sources & all. sources + many FAQ's fior other groups 


SOURCE CODE CD-ROM 
4.4 BSD-Lite, XIRS. MACH, Andrew Windowing 


PERL & TCUTK CD-ROM 
Utility lang + command lang & toolkd for X-Windows 


STANDARDS 2 CD Set 
RFC's. tEN's, CCITT/ITU Bluebook, Windows Sockets 


MS-DOS 2 CD Set (SimTel Archive) 
10.0004 DOS programs, utilities, BBS software & docs 


MC, VISA& AMEX 1-800-800-6613 
-—— del: +1-602-526-9565 
InfoMagic ix «1-602-526-9573 


P.0. Box 30970, Flagstafl. AZ 86003-0370. Info@infomagic.com 


Inquiry 660. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 


No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-271-0076 


Inquiry 661. 


Charlie Chaplin $17 The Holy Bible 
W.C. Fleids $17 
My Talking Dictionary  $f4 

$38 


$14 
S32 Compiu 
St4 “Yesterday, Today & Tomorrow" $17 


CALL OR WRITE FOR A FREE PRICE LIST 


44 Maple Street, Suite 7, Danvers, MA 01923 
N Ele m| 800-334-8666 (orders only) Fax: 508-774-5811 
MASTER CARD - VISA - COD - PREPAID 


Inquiry 662. 


New and Updated CDROM Titles 


Cica MS Windows CDROM, Thsnds of Windows prgorms..$29.95 
Giga Ganas CDROM, Games for DOS/Windows..... ..........$39.95 
Space and Astronomy, Thsnds NASA images/data $39.95 
C User Group Library, C source code Dec 93. ................ $49.95 
Simtel NSDOS COROM, DOS Shareware/Freeware 

QRZ Ham Radio CDROM. FCC Callsign Db & Shrwar. .....$29.95 
Hobbes 08/2 CDROM, 0S/2 Shareware/Freeware .......... 

Source Code CDROM, 650 Mb source, DOS/Unix............ 

Linux Operating Sys. 386/486 OS, X11, fuil seo... 
FreeBSO Operating Sys, Ver 1.0, kml src, X/GNU 

Libris Britannia, MSDOS TectvScUEnginser ...................... 
X11R5/6nu CDROM, Full src, SPARC binaries .................. 
Nebula for NeXTSTEP, Proms for Intel NEXTSTEP ............. 

Ada Programming CDROM, Compilers, source, docs......... 
Aminet COROM, Amiga Shareware/Freeware ................... 

COROM Caddies, Lifetime Guarantee .............. 


Top quality CDROMs. 100% satisfied or full retund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMET, Fax: 1-510-674-0821 


Inquiry 663. 


COMMUNICATIONS _ 
Frame Relay, X.25, BSC, HDLC, SDLC 


Use our rock so Anisina AA inexpensive ‘aoe robust 
synchronous producis for your PC project. On board protocol 
support reduces PC overhead 

* Support for MS-DOS, Windows, Unix, OS/2, Netware and others. 

* CCITT and ISO compliant X 25, HDLC. 

e Frame Relay blanket certified for any application. 

* Test 2nd datascope programs for easy debugging. 


Sangoma Technologies Inc. 
Tel 1-800-388-2475 905-474-1890 
Fax 905-474-9223 


Share Modems & Phone Lines! 


Modem Assist PLUS is a full featured, non-dedicaled modem 
server for IPX or NetBIOS networks, Data rates to 115,200 
with serial ports or multiport boards. Use ANY Windows fax or 
communication software or DOS programs which support 
INT 14 or NASI. $249 two ports, $749 unlimited, 

Free 30-day trial on BBS. 


SYNERGY SOLUTIONS, INC. 
2150 South Country Club, Suite 1, Mesa, AZ 85210 
(602)545-9797 FAX (602)545-9827 BBS (602)545-0232 


Inquiry 664. 
COMPUTER BOOKS - 
COMPUTER BOOKS ONLINE 


Easy online ordering at our Intemet, CompuServe. & 
NIFTYSarvo stores. 15% off most books Irom 140 
publishers for computer professionals, GO CBK, 
www.compubooks.convbooks.htmi, or fip info.txt from 
(tp.compubooks.com. Worldwide shipping. E-mail to 
info 6 compubooks.com for information. 
CompuBooks 
RR1 Box 271D 512-321-9652 
Cedar Croak TX 78612 USA Fax 512-321-4525 


Order line 800-880-6818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft. power surges and more. One call doas it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211. 2929 N. High St., Columbus. OH 43202 
Now available in Ontario!!! 


Inquiry 665. 


COMPUTER TELEPHONY 


Write your own Voice Mail software 
| 
l 
| 


Create advanced, multi-line volce/lax mail systems with 
VOS™, the Editors’ Choice. Complete language for 
computer/telephonoe integration. VOS supporis daiabases, 
LANs, voice recognition, text-to-speech, conferencing, 
switching and more. 


Call for trae booklet Get into interactive Voice. 
Parity Software 


US: 415-989-0330 fax: 415-989-0441 
Europe: +45-3940.8803 fax: «45-3940-7803 


CREDIT CARD PROCESSING | 
PC-Credit makes It easy to add credit card, debit 
card and check guarantee services to your DOS or 
Windows applications. Our products include 
Libraries, OLLs, TSRs and easy to interface 
programs that will provide the solutions to your most 
demanding single or multi-user applications. 


| 
Go Software, Inc. 
31 Sherbome Rd., Savannah, GA 31419 
(800)-725-9264 

| (912) 925-4048 Fax (912) 927-0214 
| 
| 
| 
| 
| 


Inquiry 666. == 


PC BASED DEVELOPMENT TOOLS 


We offer low-cost efficient CROSS ASSEMBLERS and a 
Superb line of SIMULATOR-DEBUGGERS with fui buift-in 
DISASSEMBLERS for Intel's MCS-48, 51, 85 and 96, and 
for the Z80 tamibes of embedded controllers. Our new sim- 
ulators for the 80C196KB and B0C196KC are unique in the 
market, and have been received with rave reviews. The price 
of our software includes unlimited {ree upgrade privileges! 


Lear Com Company 
2440 Kipling St., Ste. 206, Lakewood, CO 80215 
(303) 232-2226 FAX (303) 232-8721 


Inquiry 667. 


DATA RECOVERY 


Recover Repair Restore 
All EVERLOCK 
All SMARTCAM 


ts your software attached to your computer with Everlock 


EV31.SYS & EV32.SYS? Any Everlock software (even 
damaged) can be recovered & run on any computer you own. 

Did your Smartcam hard drive crash? Did you try lo move 
Smarticam? No problem! You can repair Smartcam to run on 
any computer you own. Safe & easy to use even for novices. 


Copyware viSAMC/AMEx 905-830-1961 Fax 905-830-5064 


We Can Save It! 


All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 
Restoring data since 1985 


1-800-440-1904 


415-883-4232 


Inquiry 669. 


The Leader in Data Recovery 


@ Expertise in virtually every operating system 
and media storage device. 


@ 24-Hour support & emergency services available. 


© Cal lor a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 « CA: 1-800-752-7557 
Europe: «44 (0)101 974 5522 « Japan: (0429) 32-5365 


Inquiry 670. 


| CROSS ASSEMBLERS = 


DATA/DISK CONVERSION E 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every industry-world-wido. 


Free test * Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 

1-800-745-7571 


Inquiry 671. 0 . 


Convert any 9-track magnetic tape to or from 
over 6000 orum including 3%”, 5%", 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 


Pivar Computing Services, Inc. 
165 Arlington Hgts Rd., Dept. B, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


Disk & Tape Conversion Services 


Or do i1 yoursell with The File Analyst! It overcomes all file 
translation and transfer problems. Analyzes unknown fies! | 
Makes old files into parfectly structurad import or 
clianUservat files! Search, remove & replace data/codes. 
Convert between any format, any databaso, any report 
generator. ASCH, delimtted, EBCDIC, spit, scan, varity, & 
more. Commercial and Professional editions used dally all 
over the world! 

THE FILE ANALYST RALPH GARNER ASSOCIATES, INC. 
“The Ultimate File Analyzer 99 Madison Ave., New York, NY 10016 
& Reformatter" Tel 212-779-7667 


Inquiry 672. 


WE WROTE THE BOOK! 


Deal direct with the company who developed 
the systems that most others use... 
SHAFFSTALL! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 


Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


] -800-357-6250 317-842-2077 


Shaffstall Corporation (Fax) 317-842-8294 


Inquiry 673. exl | 


B.S. & M.S. in COMPUTER SCIENCE 
The Amoncan Institute For Computer Sciences offers an in- 
dopth homo study program to eam your Bachelor of Sciance 
at home. B.S. subjacts covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Mamber : 
World Association of Universities and Collegas. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-8Y Magnolia Ave. , Suite 200, Birmingham, AL 35205 
1-800-767-2427 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 
* We are a manufacturer licensed by Sony Corporation. 
* Our disks are af 100% Tested and Certified Error Free with guaranteed 
Clipping Level 
e Available E 240, 200, video tape, CD jewelry bax 
* Dur own brand MEGA, CEM or bulk pack ave also available 
* Duplicatars & wholesalers are welcome. 
YHC Cassette Ind. Ltd. INMARK IND. LTD. 
75 Saintsbury re TA Man Foong Industrial Bldg 
Scarborough, Ont 7 Cheung Lee Street, 
MIY 3K1 Canada Chai Wan, Hong Kon 
Tel: (416) 321-1179 Tel: (8522) 5582203 
Fax; (416) 321-8451 Fax: (8522) 8973700 


Inquiry 674. » 


COBOL STRUCTURE CHARTS 


| The new PowerStructure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manua! flowcharting. PowerStructure will diagram 
your spaghatti code, do it in seconds, and free 
programmers for more important work. 

Now just $149. 


CyberMetrics 
5541 S. Marine Drive., Tempe, AZ 85283 
(602) 838-3310 


Inquiry 675. 


WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
flowcharis & org. charts. Requires Microsoft Win- 
dows; 500 shapes auto adjust in size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server; click on a shape to bring up a sub-chart; 
inpo ae bitmaps and metafiles; Cail for free 
ra y 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (970) 663-5767 FAX: (970) 669-4889 


FOREIGN LANGUAGES - 
OVER 150 LANGUAGES 
Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 


2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 


Inquiry676. — .— 


| . HARDWARE | 
Pre-Owned Electronics, Inc" 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Govemment, and 


Educational Buyer since 1985. 
| APPLE II° & MACINTOSH” 
| SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog. 800-274-5343 


INT'L: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD « BEDFORD, MA 01730 


Inquiry 677. 


HEWLETT-PACKARD 
Buy — Sell — Trade 
LaserJet ColorPro 
DeskJet DrattPro 
RuggedWriter DraftMaster 
Electrostatic Piotters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Assoclates 
4117 Second Ave., S. Bimmngham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 

(800) 638-4533 E-mail : sales @dasher.com 


Inquiry 678. — 


Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 

$75 total software cost, not per node! 

Link via serial, parallel, or Modems 

Also via Ethernet or Arcnet, or mix! 


Typically only 40k of RAM 


Information Modes 
B17-387-3339 / P.O. Drawer F, Denton TX 76202 


Fax 817-382-7407 Orders 800-628-7992 


Inquiry 679. 
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PERSONALIZED WITH YOUR NAME AND LOGO 
IN SAFETY BACKGROUND 
CALL (714) 773-5811 OR TOLL FREE 
1-800-252-6427 Fax 1-800-439-0158 
FOR SAMPLE (ETC.) 
:MAGNETIC ENCODING: 
MICR-COMP, Inc. 


689 S. State College Blvd., Suite A 
Fullerton, CA 92631 


Inquiry 680. 


LOCALIZATION 


DON'T MISS OUT! 


Reach millions of European customers now. A 
team of localization experts can seamlessly adapt 


all aspects of your software or multimedia product: 
Documentation, GUI, sound, packaging etc. 

Get it right the first time! 

Contact OVERSYS today. 

In France: 33-67 59 30 62 - Fax 33-67 59 30 26 
100276.2103@ compuserve.com 


Inquiry 681. 


| MANUFACTURING SOFTWARE 


Manufacturing Software 


E-Z-MRP™ is complete material requirements planning 
software for the PC. Includes biit of materials, material 
planning make/buy calculation, capacity ptannng. purchase 
ordera, labor distribution, job costing, physical inventory, 
AutoCAD interlace, and morae. The bes! entry-level 
manulacturing solution. Complete for $2.995 Special Lite 
version for $995. Call for information. 


Manufacturing 


Alliance Software 


1-800-490-2520 


Inquiry 682. 


MEMORY 
WE'LL PAY YOU FOR YOUR OLD MEMORY 


Sumns Dips Laser Printer, 1 Megx9. 4 Magx9, (Ram Ch 
— ANY MEMORY — 
'- Mer ory Has Value! Dont =¢ your =| ei 
Call or fax what you have julia. 


1-800-718-7755 
THE MEMORY LIQUIDATORS 


“The company that buys memory back 


501 Main S1. Ste. 1174, Et Segundo, CA 90245 3060 
Ph 310-676-3074 Fax 510-878-3076 


Inquiry 683. 


PROGRAMMING TOOLS | 


dBASE file access from C++, Basic 
CodeBase gives complete database manage- 
ment with multi-user dBASE, FoxPro or 
Clipper file compatibility from C, C++, Basic 
or Pascal. Get visual design softwaro and 
royalty free client-server. Unconditional 
money back guarantee! 


coll Sequiter Software Inc. for details! 
403-437-2410 FAX 403-436-2999 


Inquiry 684. 


SECURITY 


THE ULTIMATE SOFTWARE SECURITY 

€ STOPCOPY family - UNCOPIABLE copy protection 

€ STOPVIEW software encryption 

€ NETLIMIT network license metenng 

€ DOS. Windows, Macintosh, OS/2, support 

€ No source code changes required - for ANY of our prod- 
ucts in ANY environment 

€ Our products destroy ALL of our competition 

@ Call for FREE demo disk, or to discuss our producta' 
MANY options 


BB! Computer Systems, inc. 
14105 Hentage Lane, Silver Sprng, MD 20906 
800/TRY-ABBI » 800/879-2224 » 301/871-1094 = FAX:301/460-7545 


Inquiry 686. | 


CRYPKEY SOFTWARE LICENSING SYSTEM 


"Hardware key protection without the hardware key" 
CrypKey is a software protection tool, offering 
» complete security from any disk copy program 
© complete compatibility wtih any MS-DOS 
of MS WINDOWS based machine 
s complete Invisibility — no disk key, no hardware key, 
less support calls 
«instant disaster recovery 
* protect programs distributed on CD-ROM, 8BS, or Internet! 


CrypKey is a sales tool, allowing you to sell your program 
e by increments — enable the options the customer 
purchased 
* by number of runs - &.9., Sell 100 calculations for $100.00 
» by time period — e.g., lease or demo your program 
for 60 days 


CrypKey uses a numeric key that can be transmitted by phone. 
fax, or email. Sell your customers rnore options, more copies, 
more time or more runs instantly, [ust by making a telephore 
call. (great for overseas customers or distributors) CrypKey S 
à by Kenonic Controls Ltd. - engineering and software 
since 1972. 


Kenonic Controls Limiled 
7175-12th Street South East 
Calgary, Alberta, Canada T2H 256 
(403) 258-6200 © fax: (403) 258-6201 


Inquiry 687. 


Cop’s CopyLock Il 


Professional software protection with 
TRUE Machine Install. Option Board safe. 
DOS, OS2, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Internet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: 45 3123-2350 Fax: « 45 3123-8448 


KEY-LOK" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom- 
ical, Transparent to PARALLEL/SERIAL pon, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
1-B00-AKEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 688. 


leaders in Software Sewrity 


EVERLOCK and EVERKEY It copy protection. 
Features include — Encryption, Seralization, 
Remotely resettable access flags, date limits, 
execution counts and network user limits - 
and much more! Free demo available. 


Call today and ask about our low cost Trial Kits! 
Az-Tech Software, Inc. 

201 East Franklin St., Richmond, MO 64085-1883 

(800) 227-0644 (818) 776-2700 FAX (816) 776-8398 


Inquiry 685. 
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SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Software! From manuals and binders to mailers and shippers 


LABELS * LABELS * LABELS 


For your diskettas, plain or custom printed 
dot matrix or laser printer... trea 


» FREE CATALOG-** 


Hice & Associates 
8586 Monticello Dr. West Chester. OH 45069 


Phone/Fax: 513-779-7977 


Inquiry 689. 


SOFTWARE REGISTRATION 


REGISTRATION MANAGER is a powerful utility 
that provides for the automatic remote ragistration 
of your software. It can significantly (up to 100%) 
increase response rates. You select the level of 
encouragement, from gentie reminder to full copy 
protection. Also Includes a database manager to 
keep track of your user demographics. 


StanBrite SOFTWARE 


124 Country Club, Stansbury Park, UT 84074 
(801) 882-3546 fax +801-882-3017 
E-mail: 72723.1157 @compuserve.com 


Inquiry 690. 


= SOFTWARE/BUSINESS | 


DATA ENTRY SOFTWARE 


P. featured, heads-down data entry 
with two-pass verification, edit tangosge, 
operator stats, much more! Designed tor 

the PS/2®, PC, XT, side ie me 


PCs trom $395 version available 
FREE 30 day tri trial 

Computer Keyes Tel: 206/776/6443 

2192€ Makah Rd., Fax: 206/776-7210 

Woodway, WA 98020 USA: 800/356-0203 


SOFTWARE/ENGINEERING | 
Analog/Digital Simulation!!! 


* Windows, NT, DOS * Model Libraries, RF, Power 
* Power Mac, Macintosh * More Than 5000 parts 

* isSece4 Real Time SPICE * Wavetorm Analysis 

* Mixed Mode Simulation + Full SPICE programs 

* Schematic Entry starting at $85. Complete 
* New AHDL Modeling Kitt! systeme, $595-52595 


P.O, Box 710 San Pedro, CA 90733-0710 ł ft 
(310)833-0710, FAX (310)032-9658 | in USO 
Call for your Free Demo and information kit. 


Inquiry 691. 


ALLTED-A!! Technology Designer 


Electronics+Hydraulics+Pneumatics+Mechanics+Control 


® From schematic entry to optimum design tn single or 
mixed technology 9 Steady state, Transient, Frequency, 
Fourier and MonteCarlo analyses 9 Plus high lovel 
operabons of multivariant, worst case, sensitivity, optimal 


tolerance assignment, multiple criteria optimization 
® Component libraries w/icons, functions and parameters 
* Modular configuration € *MORE ® Call for Demo 


Tatum Labs, Inc. 
1287 N. Silo Ridge. Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 692. 
" SOFTWARE/GRAPHICS 


New Version! 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP. 
WMF, PICT, WPG, EPS. Group 3, Group 4 
Hew Formats: Photo CD, PhotoShop, ASCH, 
KoFax, ALE, LaserDala, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT. Brooktrout, MAC, MSP. 


Guaranteed to read all raster images in exístence 
in the listed formats! 


x Imoori, export, scanning, conversion, compression 
a Printing, display, image processing 

x Suoporis all languages 

a Fax formats and multi-page images 

xx Rolate, zoom, scale, color reduction 

xx Thumbnails, sharpen, special-effecis 

xx Windows, NT, WinPro Gold 32, VBX, VBX32 

xx Wetcom, 0S/2, MAC, UNIX, Clipper. FoxPro 


AccuSoft Corp. Call 800-525-3577 


Trea Westborough Busness Park Westborough MA 01581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 693. 


| SOFTWARE/GRAPHICS. 
Autodesk's DWG OEM 


€ Programmers' Toolkit to Read/Write AutoCAD DWG 
& DXF Files. 

€ Object oriented, modular, database-like access to 
CAD data. 

€ Viaw, Print, Plot and Pick Modules. 

€ Available for C/C++ for DOS, X-DOS, Windows. Sun, 
and other Unix systems. 


Autodesk OEM Sales 


1301 Marina Village Parkway, Alameda, CA 94501 
Phone: (510) 337-7203 Fax: (510) 523-2880 


Inquiry 694. 


DbCAD dev 1.3 DLLs 
Create, select, edit, import (DXF, DWG), all the 
AutoCAD 2D vector entities. in a graphics nr gae 
(DBF). Display raster images (RLC, RLE, cig he 
which you can overlay vector drawings (DWG, 
graphic DBF). Manage a graphic window em 
zoom, overview, pick). Print by using Windows 
driver and fonts. 


Channel inc. U.S.A. 
+617-863-0068 


Inquiry 695. 


CAD Developers Kit 
TG-CAD Professional 5.5, a 'C' Wir/DOS SDK. 
Read/Wrte/View PCX/GIF files & DXF to R12. Create 
fonts & taxt. Ray Tracing & Shading. Hundreds of 2D & 
3D routines. Comes as DOS Lib., Win Lib. & Win DLL. 
Source available. Free Technical White Paper 
available. Call or write today. 

Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 
800-635-7760, Fax 214-423-7288 


Inquiry 696. 


. : 1 


OOLS does image manipulation 
and does it right!” arte up 1/95 
Discover what Kodak, Corel, Delrina and over 2500 
developers, publishers and OEMs already know: LEAD 
offers tha fastest and most complete image com- 
pression and manipulation SDK on the market. 


Three Toolkits In Onel 


Introducing LEADTOOLS version 5, offering three | 


toolkits tor the price of one: 1) image format support, 
conversion and compression, 2) image processing 
and, 3) all NEW BITONAL toolkit. Includes royalty-free 
runtime, virtual memory management for unlimited 
image size, free technical support, online help, sample 
programs with source code, over 40 image processing 

| functions, and CMP, the virtually lossless image 
compression format. 


Call today for FREE imaging application 
built with LEADTOOLS 5! 


800-637-1835 


LEAD 
wv TECHNOLOGIES 


900 Baxter Street e Charlotie NC 28204 © 704-332-5532 Fax 704-372-8161 


Inquiry 697. 


SOFTWARE/SCIENTIFIC 
VTeX Scientific Desktop Publishing 


° ‘T able Fonts * Font effects * Typeface customization 
* Equations * Tables * Graphics * Foreign languages 
* Multi-lingual spell & hyphenation * IDE * On-line help 
* Dos, Dos-32 and Windows versions » From $199 


"TgX of Tomorrow"-Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 


Tel (718) 575-1816 Fax (718) 575-8038 
Inquiry698. — ; 

T" DEEI | 
ai A LU 


EXPERIMENTAL DATA FITTING 


SCIENTIST" is the leader in experimental data 
fitting. Fit combinatlons of user-defined algebraic 
and differentia! equations or Laplace transforms — 
also splines and interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $395. Model libraries also available. 


MicroMath Scientific Software 
1-800-942-6284 Fax: (801) 943-0299 


mauity 699. 


| SOFTWARE/VOICE/FAX 


| -Computer Telephony 'C' Libraries 
| Muiti-Voice V4.0 and Multi-Fax V2.0 Toolkits give you ihe 
most powerful solution to integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
[Commented source code; Royalty free; Best value. 
Also available: Windows based application generator. 


Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 
Fax-On-Demand: $14:835-2216, E-mail: ggagnon G cam.org 
Check our home page: http://www.cam.org/-ggagnon 


L!NUX RELEASE 1.1 


32 bit Unix compatible OS for 386, 486, 586's 


Includes C, C++, Oly C, Pascal, amalfiatk, Peri Xt 1 AG, TUPAI, 

UUCT, PPP, Slip, NFS, Vl, cmacs, Opcnlook, pies much ntc 

Supports: SCS), IDE, ESDI, MFM, VGA, $3, CGA, CD-Rom. 

Saunublasice, full man pages, 600 pg. manual included, "Pull 

Internet support” $59 95 on CD-ROM, $69.95 on ulaks, De 
.| tinus Book $49.95 


Linux Systems Labs, 40884 Miller CL. Chesterfield, MI 48047 
(800) 954-2938, (RIM 7161700, fax (810) 716-0703 


= Inquiry 700. = 


RASTEROP 1425 TC 24-BIT 
FRAMEBUFFER CARDS 


new or used 
Contact: Linda Greene 800-323-4449 


I In Europe Contact: 


Doris Baschek 41-64-54 0154 


"WINDOWS 
| “FREE INTERNET 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 
Inquiry 701. j — 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Poms, Source 
Code, Lively CHAT, online games, Intemet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (rv8/1) 


217-792-3663 


Customar Service 415-281-4429 


== kaa | 
| M I | Lat | Hips | 
| | 1 Br lil 


^ SOFTWARE/SCIENTIFIC [am 


rom time to time we make 
the BYTE subscriber list 
available to other com- 
panies whose products or 
services would be of interest to 
our readers. We take great care 
to screen these companies, 
choosing only those who are 
reputable. 


Furthermore, subscriber names 
are made available for direct 
mail purposes only; tele- 
marketing calls are strictly 
prohibited. 


Many BYTE subscribers ap- 
preciate this carefully managed 
program, and look forward to 
receiving information of interest 
to them via the mail. While we 
believe this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive promotional liter- 
ature. Should you wish to 
restrict the use of your name, 
please send your request 
(including your magazine 
mailing label, name, address, 
and subscription account 
number) to: 


BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 


BYTE 


Because the Experts decide. 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 


in the response card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. 


300 


Page No. Phone No. 
A 
ACI 292 800-983-1177 
ACTION 40IS 22 +886-3-4520697"" 
ADVANCED ENGINEERING 
CONCEPTS 292 310-379-1189 
ADVANCED MICRO DEVICES (N.A) 22-23 800-222-9323 
AERONICS INC 17 512-258-8040 
ALADOIN KNOWLEDGE SYSTEMS 82 800-223-4277 
ALTEX ELECTRONICS 2B0NE3 800-531-5369 
ALTEX ELECTRONICS 428050 1 — 800-531-5359 
AMERICA ONLINE (U.S.) 40A-B 800-827-6364 
AMERICAN LUNG ASSOC 2BONE 4 
AMER!CAN LUNG ASSOC 280SO 4 
AMERICAN POWER CONVERSION 324-8 
AMERICAN POWER CONVERSION 32-33 — 800-800-4APC 
dept A2 
ANDOR 287 B00-750-4550 
ANTHRO CORP 126 800-325-3841 
APPLE COMPUTER INC 103 800-909-0260 
ARTECON 200DM 22 800-872-2783 
ATTACHMATE 170 800-426-6283 
ext 322 
ATAT GLOBAL INFO 
SOLUTIONS (NA) 48-49 . 800-447-1124 
ext 1050 
AVALAN TECHNOLOGY 261 508-429-3179" 
B 
BADGER COMPUTER 183  B00-3-BADGER 
BBN SOFTWARE PRODUCTS (NA) 87 800-331-2266 
ext 130 
BEAME & WHITESIDE SW 200DM 15 800-216-8450 
BELL & HOWELL INC (INTL) 37 708-675-7600 
BELL & HOWELL INC (N.A.) 37  800-SCAN-494 
BIX 305 800-695-4775 
BOXLIGHT CORP 291 800-762-5757 
BTC (INTL) 166 +886-2-523-3114" 
BTG 238 703-876-1920" 
BUSINESS WEEK (INTL) 43 
BYTE 20TH ANNIVERSARY 257 
BYTE BACK ISSUES (INTL) 42 
BYTE BACK ISSUES (WORLD) 40137 
BYTE EDITORIAL SURVEY 196 
BYTE EURODECK (INT) 104 
BYTE MCBILE OFFICE 
SWEEPSTAKES (U.S.) 199 
BYTE ON CD ROM 248 
BYTE REPRINTS (WORLD) 40IS 19 603-924-2525 
BYTE SUB MESSAGE 299 
BYTE WAREHOUSE 261 
BYTE WINBOOK SWEEPSTAKES (U.S.)213 
BYTECH BUSINESS SYSTEMS 294 914-354-8666 
C 
CADSOFT COMPUTER INC 275 407-274-8355 
CALIFORNIA DIGITAL 174 310-217-1944 
CALIFORNIA PC PRODUCTS INC 254 B00-394-4122 
CALLUNA TECHNOLOGY LTD 405S 18. «44/0)1592 6306207 
CAMELEON TECHNOLOGY INC 291 800-440-7466 
CANON [N.A.] 42-43 800-962-2708 
CARDIFF SOFTWARE 40IS20 619-259-6445 
CHERRY 
MIKROSCHALTER GMBH 4018 16-17 -49-9643- 18-206 
CLARK DEVELOPMENT CO INC 292 800-356-1685 
COLORADO MEMORY SYSTEMS 185 800-451-0907 
COMBYTE INC (INTL) CIV 303-229-0660 
COMPAO (N.A} 12-15 
COMPAQ (N.A.) 128-129 800-853-9518 
COMPEX INC (INTL) 87 714-630-7302 
COMPUSERVE (CD) 155 800-487-0952 
COMPUSERVE (INTL) 155 614-529-1349 
COMPUSERVE (U.S. & CD) 154A-B 
COMPUSERVE (U.S.) 155 800-487-4838 
COMPUTER ASSOCIATES’ 73 = 800-434-REAL 
REALIA dept 26500 
COMPUTER ASSOCIATES/ 21 800-225-5224 
VISUAL OBJECT dept 14500 
COMPUTER CONNECTIONS INT BV 156 800-438-5336 
COMPUTER DISCT WAREHSE 268-269 — 800-959.4CDW 
COMPUTER DISCOUNTERS 28050 3 301-595-0500 
COMPUTER MUSEUM 200DM 21 
COMPUTER QUICK 4015 13 415-861-8330 
COMPUTERLANE UNLTD 278 800-526-3482 
COMPUTING MCGRAW-HILL 221 212-512-4100 
CONNER PERIPHERALS (N.A.) 63 800-6-CONNER 
CONTROL CONCEPTS INC 290 800-922-9759 
ext 6444 
COREL FLOW 127  613.728-0826 
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inquiry No. Page No. Phone No. 
ext 3080 
67 COREL STOCK PHOTO LIBRARY 35 613-728-0826 
ext 3080 
68 COREL VENTURA 5 81 613-728-0826 
ext 3080 
279-280 CORPORATE UPGRADES 291 600-240-6190 
554 CPU & MEMORY 
EXCHANGE CLUB 2B0ME 2 408-654-9090 
556 CPU 4 MEMORY 
EXCHANGE CLUB 280802 408-654-9090 
100 CREATIVE LABS INC 58 600-598-5227 
257 CREATIVE MINDS 124 B00-701-0889 
128-129 CYBEX CORP 271  205-430-4030'* 
130-131 CYBEX CORP 277 205-430-4030" 
505-508 CYBEX CORP (INT) Cil  205-430-4030"* 
D 
267 DALLAS SEMICONDUCTOR 176 800-258-5061 
P DATA COMMUNICATIONS (INTL) — 14-15 
bs DATA COMMUNICATIONS (INTL) 105 
d DATA FOCUS 200DM 18A-B 800-637-8034 
š DATA FOCUS 200DM 17 800-537-8034 
132 DATALUX CORP 270 — 800-DATALUX 
T DATAPRO ON FAX 178 
° DATAPRO (INTL) 48-49 800-328-2776 
216-217 DATAPRODUCTS 117 800-980-0374 
260 DATASONIX i10 — 800-328-2779 
P DELL COMPUTER CORP 98-99 800-247-5531 
. DELL COMPUTER CORP (N A.) CVI 800-433-2973 
" DELL COMPUTER CORP (NA.) cvi 800-733-2782 
k DELL COMPUTER CORP (NA) cvul 800-433-3459 
d DELL COMPUTER CORP 
INA.. F1000) CVI — 800-225-4898 
: DELL COMPUTER CORP 
(N.A., F1000) CV 800-437-0210 
218 DELPH! INTERNET SERVICES 172 800-695-4005 
69 DELRINA WIN FAX PRO 70 800-268-6082 
400-401 DIGIBOARD 2000M 5 800-551-4794 
538-539 DIGITAL INFO SERVICE (EUROPE) 40IS 7 «41-22-7910885'* 
529 DISTINCT CORP 40IS 14 408-366-8933 
133 DISTRIBUTED PROCESSING TECH 274 800-322-4378 
192-193 DTC ELECTRONICS HUNGARY 201 +36-27-387-292"" 
E 
521 ECEL (DIGICOM) {INTL} 123 .886-2-772-3407"* 
522 ECEL (DIGICOM) (INTL) 125 .886-2.772-39407" 
178 EDUCALC 291 800-713-6525 
507 ELIASHIM MICROCOMPUTERS — 40821 813-744-5177 
185-186 ELMA ELECTRONIC 290 510-656-3400 
187 EMATEK GMBH 294 449221529066 
536-537 EUROSOFT TECHNOLOGY ADIS 24 +44 1635 582 660 
§08 EUTRON 401812 «43935201003 
70-11 EXABYTE CORP 19  B00-EXABYTE 
F 
527-528 F &H SIMULATIONS (INTL) 11 +31 13427 516" 
509-510 FAST HARDLOCK 4055 .49-89-539900-20 
248-249 FAST MULTIMEDIA 106 «49-89-50206- 199'* 
275 FEOCO ELECTRONICS 176 414-922-5750" 
520 FIRST INTERNATIONAL COMP 4088 808-2716-2782" 
134-135 FIRST SOURCE INTL 206 714-448-7750 
535 FISKARS POWERS SYSTEMS (INTL) 67 +3590 452661 
188 FUZIWARE INC 294 800-472-6183 
e 
149 GAGE APPLIED SCIENCES INC 289 514-337-6893 
* GATEWAY 2000 25-27 800-846-4289 
s GATEWAY 2000 120-121 800-846-2058 
173-174 GRANITE DIGITAL 290 510-471-8442 
511 GREY MATTER LTD (INT) 111 «4440/1364-53071 
531-532 GVC CORP (INTL) 164 +886-2-704-0338" 
H 
M HEWLETT-PACKARD 31 800-964-1066 
s HEWLETT-PACKARD 55 800-353-2215 
150 HOOLEON CORP 290 520-834-7515 
530 HYPERSYSTEMS 40IS 23 «39-11-434-2350 
i 
s IBM 58-57  800-IBM4FAX 
113 IBM (N.A.) 38-39 B02-IBM-2333 
axt FA101 
412-413 ICL (EMBLA) 2000M 7 703-648-3326" 
108-109 ICONOVEX INC (N.A.) 75 800-943-0292 
175-176. IMAGRAPH CORP 201 568-256-4624 
72 INTEGRAND RESEARCH 212 209-651-1203 
514 INTEGRIX INC (INTL) 229 865-375-1055 
118-119 INTEK TECHNOLOGIES 79 408-815-5283 


Inquiry No. Page No. Phone No. 
ext 3507 
s INTEL CORP 8-8 800-538-3373 
. INTEL CORP 119 600-538-3373 
402-403 INTERGRAPH CORP 200DM 2 800-345-4856 
515-516 INTERGRAPH CORP (INT) 65 205-730-5499 
151 1O TECH 289 216-439-4091 
. IPS-INTERACTIVE PRODS & SERY 141 800-555-1205 
98-99 ITERATED SYSTEMS B8 800-437-2285 
J 
» JDR MICRODEVICES 265 800-538-5000 
152 JENSEN TOOLS 289 602-968-6231 
K 
153 KILA 2B9 303-444-7737 
7374 KINGSTON TECHNOLOGY 90 800-435-0670 
219-220 KINGSTON TECHNOLOGY 184 800-251-9058 
408 KL GROUP 200DM B 800-663-4723 
L 
145-146 LA TRADE 280 900-433-3726 
221-222 LAHEY COMPUTER SYSTEMS 162 800-548-4778 
245 LANSOURCE TECHNOLOGY 140 416-535-3555 
, LEXMARK 69 800-891-0399 
axi 232 
271 LIIKKUVA SYSTEMS INT'L 181 916-676-0676 
547-548 LUNAR ENERGY CO 40IS 20  817-387-MOON 
M 
533-534 MACON 4018 2. «19-7254.983290"* 
517 MAGIC / MSE {INTL} 109 +972-3-751-1901"° 
120-121 MAXTECH / GVC (NA) 229 201.579-3630 
5 MCGRAW-HILL BOOKSTORE 252 212-512-4100 
T MCGRAW-HILL ON-LINE (INTL) 129 
: MCGRAW-HILL 
PUBLICATIONS (INTL) 128 
250 MEGAHERTZ CORP (N.A.) 109 800-LINKING 
251 MEGAHERTZ CORP (N.A.) 111 — 800LINKING 
111 MENAI CORP 253  BOO-GAMELON 
265 MICRO 2000 175 800-864-8008 
263-264 MICRO SOLUTIONS COMP PROD 170 X 800.295.1214 
168-169 MICROCAL SOFTWARE INC 294 800-969-7720 
223-224 MICROGRAFX 133 800-877-3040 
266 MICRO-INTERNATIONA. INC 190 600-967-5667 
101 MICRON COMPUTER CEI — 200-465-3434 
MICROSOFT CORP 2-3 B00-719-5577 
ext NYY 
154 MICROSTAR LABORATORIES 289 206-453-2345 
v MICROWAY 151 508-748-7341 
202 MICRO / SYS 292 818-244-4600 
518 MINOLTA GMBH (EUROPE) 4015 19 +49-511-7404-401 
274 MIPS DATALINE AMERICA INC 178 800-898-8560 
525 MITAC INTERNATIONAL CORP (INTL) 75 +886-2-5018231 
225 MITSUBISHI MOTOR 
SALES OF AMERICA (N.A.) 104-105  8B00-55MITSU 
76 MKS / MORTICE KERN SYSTEMS 250 519-884-2251 
226 MOTOROLA 142-143 800-894-7353 
N 
* NANAO USA CORP (N A.) 164 310-325-5202 
155 NATIONAL INSTRUMENTS 293 512-794-0100 
136-137 NEVADA COMPUTER 282 800-982-2925 
255 NEXGEN 163 408-435-0202 
78 NIKKEI BUSINESS PUB 106 610-9341-9600 
227-228 NORTON-LAMBERT 137 605-964-6767 
77 NSTL 233 610-941-9600 
550 NYNEX MOBILE COMM 280NE 1 — B00-996-DATA 
205 NAI T. 293 201-595-3365 
o 
191 OBJECT MANAGEMENT LAB 294 . 800.6789-OML 
x OBJECT WORLD (CD & INTL} 199  449-6173.2852 
106 OBJECTS INC 44 — 508-777-2800 
513 OLIVETTI S.P.A. (INTL) 12-13 *39-2-45361 
512 OLIVETTI S.P.A (INTL) 38-39 +39-2-4836-2920 
523 ON TIME MARKETING 40189 23 +49-40-437472 
156-157 OPUS SYSTEMS 287 408-562-9340 
* ORACLE CORP 80-81 800-492-9870 
ext 4981 
272-273 ORCHESTRA MULTISYSTEMS 182 B00-237-0988 
a OSBORNE MCGRAW-HILL 152-153 800-822-8158 
P 
147 PACIFIC COAST MICRO 276 619-581-6040 
Tə PANASONIC COMMUNICATIONS 203 800-742-8086 
& SYSTEMS ext PD 
212 PC EXPO NEW YORK 168 800-829-3976 
148 PC'S COMPLEAT 272-273 508-624-6400 


inquiry No. Page No. Phone No. 
80 PERSOFT INC 247 800-368-5283 
158 PERSONAL TEX 294 800-808-7906 
519 PHILIPS MONITORS (INT) 22-23 431 407339 83" 
81-82 PINNACLE MICRO 7 714-727-3300 
83 PKWARE INC 214 414-354-8699 
£4 PKWARE INC 251 414-354-8699 
s PROFOUND (N.A.) 123 800-668-5583 
241-242 PROXIMA CORP 190 800-447-7694 
107 PSI (NA) 65  800-PSI-0852 
PC#00140 

229 QNX SOFTWARE SYSTEMS LTD 158 
exi 1005 
159 QUALSTAR CORP 292 800-468-0680 
s QUANTUM CORP 200DM BA-B 800-824-5545 
s QUANTUM CORP 2000M 9 600-624-5545 
230-231 QUARTERDECK OFFICE SYS 1#4 — 310-392-9851 
85-06 — QUATECH INC 266 8 800-553-1170 
R 
557-558 RACAL AIRTECH (CD & INTL) 213 4440184-201&27 
87 RAINBOW TECHNOLOGIES 53 800-852-8569 
414 RAVE COMPUTER ASSOC 2000M 18 800-966-RAVE 
181-182 RCI 288 800-RCI-8090 
ex 71 
141 RECORTEC INC 800-729-7654 
160 RHETOREX INC 288 408-370-0881 
138-139 ROSE ELECTRONICS 281 . 800-333-9043 
404-405 ROSS TECHNOLOGY INC 200DM 15 800-774-7677 
S 

258-259 SAMSONITE (NLA) 165 800-955-4001 
232-233 SAMTRON DISPLAYS INC {NA} 125 . 310-537-7000 
266-247 SCEPTRE TECHNOLOGIES 144 — 800-788-2878 
144 SCITECH INTERNATIONAL 279 800-622-3345 


Ánquiry Mo. Page No. Phone No. 
i161 — SEALEVEL SYSTEMS INC 287 — 803-843-4343 
179-180 SHAFFSTALL CORP 292 800-248-3475 
171-172. SIGMA TECH SOFTWARE 288 816-3686132 
- SILICON GRAPHICS (NLA) 6? 800-800-7441 
ext 0440 
189-190 SILICON WAREHOUSE 287 — 800-347-4887 
197 SILICONRAX 289 — 800-700-8560 
88 SOFTWARE SECURITY 46 200-556-3932" 
116-117 SOFTWAY AMERICA INC 46 — 303-670-5345 
252-253 SOLID COMPUTER GMBH 157 449-89-3159146** 
276-278 SPSS INC 205 800-543-5635 
17 — STARGATE TECHNOLOGIES 288 —— 800-782-7428 
210-211 STARTECH COMPUTER PROD 288 800-285-1644 
ext 231 
81 STATSOFT 193 918-583-4149 
. SUN MICROSYSTEMS 294 508-442-0011" 
96.97 SYMANTEC 93 800-488-9914 
exi 5518 
96-97 SYMANTEC 95 800-628-4777 
ext SAP2 

T 
24324 TADPOLE TECHNOLOGY 161 — 800-232-6556 
200-201 TALKIE 293 — S00-TALKIE-4 
162 — TALKING TECHNOLOGY INC 289 800-685-4834 
183184 TAPEDISK CORP 290 800-827-3372 
552. TELEDAPTER SYSTEMS INC 280S03 800-997-7762 
234215 TEXAS INSTRUMENTS 112-113 — 800-TI-TEXAS 
254-255 TEXAS MICRO 146 — 713-541-8200 
236 TOSHIBA AMERICA INC 134-135 — 8004577777 
166 TRI VALLEY TECHNOLOGY INC 289 © 510-447-2030 
410411 TRITEAL CORP 2000M 13 800-874-8325 
U 
199 UNITED EDUCATION CTRS 293 — 800-877-4889 
ext 28 
. UNIXWORLD OPEN 2000% 19 


BYTE ADVERTISING SALES STAFF 


Diane Lieberman, Director, Sales Operations, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW E D 
ME, NH, Upstate NY, VT, MA, RI, CT, 
ONTARIO 


EAST COAST 
NY, NYC, NJ, DE, DC, MD, PA, VÀ 
Michael Femberg (212) 512-4811 


NORTH P 


inquiry No. Page No. Phone No. 

237-238 UNLIMITED SYSTEMS 138 . 618-622-1400 
163 VIDEX INC 287 503-758-0521 
239-240 VIEWSONIC 139 800-888-8583 
. WALKER, RICHER & QUINN 47 206-217-7100 
E WATCOM C/C««10.0 29 519-886-3700 
269-270 WIBU (INTL) 181 .49-721-53172-22" 
269-770 W'BU (U S.) 181 301-570-3497 
102 WINBOOK (NA) 11 — 800-468-0712 
164 WINTEK CORP 292 800-742-6809 
142 WORLDWIDE TECHNOLOGIES 284 215-522-0116" 


X 


644-545 XEROX IMAGING SYSTEMS (INTL) G3 «441734 261919" 


Z 


95 ZEOS INTERNATIONAL 
165 Z-WORLD ENGINEERING 


88-89 800-554-5226 
292 916-757-3737 


* Correspond directly with company. 

*' Indicates FAX Number 
Regional Edition Definitions: 

CD — Ads only appear in Canada Edition 

DM — Ads only appear in Demographic Edition 
EUROPE - Ads only appear in Europe Edition 
IS/INTL — Ads only appear in international Edition 
MW — Ads only appear in Midwest Region Exftion 
N.A. — Ads only appear in North America Edition 


U.S. — Ads only appear in U.S. Edition 
WORLD — Ads only appear in World Edition 


ACIFIC 
NORTHERN CA, OR, ID, MT, WY, UT 


Ray J. (415) 513-6861 
bebe 924-2662 
SILICON V. 

W. CANADA 


, Hi, WA. AK, 


Susan Werner (415) 513-5862 
James Bad (603) 824-2662 
Mtn 4409 


1900 O'Farrell Street, Suite 200 
100, CA 94403 


San Mateo, 


FAX: (415) 513-6867 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hare Software Show 
s Brian 
BYTE 


(603) 924-2506 


One Phoenix Mill Lana 
Peterborough, NH 03458 


EURO-DECK 
Mabe (005) 924-2533 

Ons Phoenix Med Lane 

Peterborough, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 
Gary Lucas, European Sales Director, 34 Dover Street, London W1X 4BR, England. Tel. +44 171 4956780, Fax: «44 171 4956734 


GEBMANY, SWITZERLAND, 
— 


backer 
D-60523 Frarkdur 


tke WIX BR Germany 
i Tet: 449 69 7140 7140 
FAX FAX: «49 69 7140 7148 


ve Lucas (+44 171 495 6780) 
neu edd 

(444 171 495 5781) 
McGraw Hil inc. 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


Tel: 444 171 2843171 
FAX: «44 171 2843174 


Kowtoon, 


Israel 
Tel: +972 9 919544 
FAX: «972 9 981934 


oul 134-070, Korea 
Tel: 4822 4913411 
FAX: 4822 4813414 


Ergoena Adveriizang Sacticea 
Brian $24-2595 


One Phoenix ME Lane 
Peterborough, NH 03458 


JAPAN —— 

Masala Mori 

Te ass eR eM 
Shinagawa-ku, 

Tokyo 141 


Tel: «81 3 33887466 
FAX: «81 3 37680674 


FAX: «612 953 8274 
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For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 
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ua RDWA RE 
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ACCESSORIES /SUPPLIES 

AERONICS INC 17 
ANDOR 287 
ANTHRO CORP 126 
FEDCO ELECTRONICS 176 
SAMSONITE (NA) 165 


ADD-IN BOARDS 


CAMELEON TECHNOLOGY INC 
DIGIBOARD 

DTC ELECTRONICS HUNGARY 
IMAGRAPH CORPORATION 
OPUS SYSTEMS 

QUATECH INC 

SEALEVEL SYSTEMS INC 
SILICON WAREHOUSE 

STAR GATE TECHNOLOGIES 
TALKING TECHNOLOGY INC 


BAR CODING 


VIDEX INC 


COMMUNICATIONS/ 
NETWORKING 


ALTEX ELECTRONICS 
ALTEX ELECTRONICS 
ATTACHMATE 170 
COMPAQ (N.A) 
DATAPRODUCTS 117 
DTC ELECTRONICS HUNGARY 201 
IBM 
KINGSTON TECHNOLOGY 184 
MEGAHERTZ CORPORATION (NA) 109 
MEGAHERTZ CORPORATION (NA) 111 
NYNEX MOBILE COMMUNICATIONS 
OPUS SYSTEMS 

ACI 

RHETOREX INC 

ROSE ELECTRONICS 

SIGMA TECH SOFTWARE 

SOLID COMPUTER GMBH 

STAR GATE TECHNOLOGIES 
STARTECH COMPUTER PRODUCTS 
TALKING TECHNOLOGY INC 
UNLIMITED SYSTEMS 


COMPUTER SYSTEMS 


AT&T GLOBAL INFO SOLUTIONS (N A) 


BBEBABSRRS 


COMPAQ (N.A) 

DATALUX CORPORATION 

DELL COMPUTER CORP 

DELL COMPUTER CORP (N.A) 

DELL COMPUTER CORP (N.A) 

DIGITAL INFORMATION SERVICE (EUROPE) 
GATEWAY 2000 


ARAI 
12-15 
128-129 
270 
96-99 
Cut 

CIV 


4015 7 
26-27 


OLIVETTI S.P.A. (INTL) 


BYTE JUNE 1995 


Category No. 


foguiry No. Page No. 
156-157 OPUS SYSTEMS 287 
147 PACIFIC COAST MICRO 276 
148 PC'S COMPLEAT 272-273 
414 RAVE COMPUTER ASSOCIATES 200DM 18 
141 RECORTEC INC 2983 
s SILICON GRAPHICS (N.A ) 67 
197 SILICONRAX 289 
243-244 TADPOLE TECHNOLOGY 161 
166 TRI VALLEY TECHNOLOGY INC 289 
95 ZEOS INTERNATIONAL 88-89 
5 DATA ACQUISITION 
149 GAGE APPLIED SCIENCES INC 289 
175-176 IMAGRAPH CORPORATION 281 
151 IO TECH 288 
154 MICROSTAR LABORATORIES 289 
85-86 QUATECH INC 266 
254-255 TEXAS MICRO 146 
53 DIAGNOSTIC EQUIPMENT 
152 JENSEN TOOLS 289 
265 MICRO 2000 175 
7 DISK & OPTICAL DRIVES 
409 ARTECON 2000M 22 
u COLORADO MEMORY SYSTEMS 195 
115 CONNER PERIPHERALS (N.A) 83 
177 CONTROL CONCEPTS INC 230 
173-174 GRANITE DIGITAL 290 
73-74 KINGSTON TECHNOLOGY 90 
219-220 KINGSTON TECHNOLOGY 184 
263-264 MICRO SOLUTIONS COMP PROD 179 
79 PANASONIC COMMUNICATIONS & SYSTEMS 203 
81-82 PINNACLE MICRO 7 
. QUANTUM CORPORATION 2000M 9 
8 DISKETTES/DUPLICATORS 
103-104 AERONICS INC 17 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
e IPS-INTERACTIVE PRODUCTS & SERVICES 141 
11 KEYBOARDS 
526 BTC (INTL) 166 
501 CHERRY MIKROSCHALTER GMBH 40S 16-17 
132 DATALUX CORPORATION 270 
185-186 ELMA ELECTRONIC 290 
150 HOOLEON CORPORATION 290 
183-184  TAPEDISK CORPORATION 290 
12 LAN HARDWARE 
502-503 COMPEX INC (INTL) 8? 
128-129 CYBEX CORPORATION zm 
190-131 CYBEX CORPORATION 277 
505-506 CYBEX CORPORATION (INTL) CN 
134-135 FIRST SOURCE INTL 286 
550 NYNEX MOBILE COMMUNICATIONS 2B0NE 1 
13 LAPTOPS & NOTEBOOKS 
. APPLE COMPUTER INC 103 
268 BADGER COMPUTER 183 
279-280 CORPORATE UPGRADES 291 
521 ECEL (DIGICOM) (INTL) 123 
522 ECEL (DIGICOM) (INTL) 125 
178 EDUCALC 291 
275 FEDCO ELECTRONICS 176 
520 FIRST INTERNATIONAL COMPUTER 40tS 8 
, INTEL CORPORATION 119 
: JDA MICROOEVICES 285 
120-121 MAXTECH / GVC (NA) 229 
266 MICRO-INTERNATIONAL INC 180 


Catogory No. 


Inquiry No. Page No. 
$25 MITAC INTERNATIONAL CORP (INTL) 75 
148 — PCSCOMPLEAT 272-273 
246-247 SCEPTRE TECHNOLOGIES 144 
243-244 TADPOLE TECHNOLOGY 161 
234-235 TEXAS INSTRUMENTS 112-113 
236 TOSHIBA AMERICA INC 134-135 
102  WINBOOK (NA) n 
95 ZEOS INTERNATIONAL 88-89 
14 MAIL ORDER 
549 ALTEX ELECTRONICS 280NE 3 
551 ALTEX ELECTRONICS 280S0 1 
126 COMPUTER DISCOUNT WAREHOUSE 268-269 
177 COMPUTERLANE UNLTD 278 
22% MOTOROLA 142-143 
136-137 NEVADA COMPUTER 282 
148 = PCS COMPLEAT 272-273 
142 WORLDWIDE TECHNOLOGIES 284 
15 MEMORY/CHIPS/UPGRADES 
124-125 ADVANCED MICRO DEVICES 22-23 
206-207 CAMELEON TECHNOLOGY INC 231 
554 — CPU& MEMORY EXCHANGE CLUB 280NE 2 
556 —— CPU& MEMORY EXCHANGE CLUB 280SO 2 
134-135 FIRST SOURCE INTL 286 
. INTEL CORPORATION 8-9 
219-220 KINGSTON TECHNOLOGY 184 
145-145 LA TRADE 280 
256 NEXGEN 163 
404-405 ROSS TECHNOLOGY INC 2000M 16 
142 WORLDWIDE TECHNOLOGIES 294 
18 MISCELLANEOUS 
HARDWARE 
282 CALIFORNIA DIGITAL 174 
105. CALIFORNIA PC PRODUCTS INC 254 
553 COMPUTER DISCOUNTERS 28050 3 
72 INTEGRAND RESEARCH 212 
147 PACIFIC COAST MICRO 276 
17 MODEMS/MULTIPLEXORS 
. JDR MICRODEVICES 285 
120-121 MAXTECH / GVC (NA) 229 
250 MEGAHERTZ CORPORATION (N.A.) 109 
251 MEGAHERTZ CORPORATION (NA) 111 
170 STAR GATE TECHNOLOGIES 288 
552  TELEDAPTER SYSTEMS INC 28050 3 
237-238 UNLIMITED SYSTEMS 138 
18 VER lites & TERMINALS 
546 40tS 22 
282 PEE DIGITAL 174 
1322  DATALUX CORPORATION 270 
531-332. GVC CORP (INTL) 164 
120-121 MAXTECH / GVC (NA) 229 
. NANAO USA CORP (N.A.) 164 
272-273 ORCHESTRA MULTISYSTEMS 182 
519 — PHILIPS MONITORS (INTL) 2223 
232.233. SAMTRON DISPLAYS INC (N.A) 125 
239-240 VIEWSONIC 139 
19  MULTIMEDIA/CD-ROM 
195-196 BOXLIGHT CORPORATION 291 
100 CREATIVE LABS INC 58 
192-193 DTC ELECTRONICS HUNGARY 21 
248-249 FAST MULTIMEDIA 106 
175-176 IMAGRAPH CORPORATION 201 
241-242 PROXIMA CORPORATION 120 
. SILICON GRAPHICS (NA) 67 
57 PCMCIA 
542-543 CALLUNA TECHNOLOGY LTD 40S 18 


Category No. 
Inquiry No. Page No. 
20  PRINTERS/PLOTTERS 
282 CALIFORNIA DIGITAL 174 
122-123 CANON (N.A) 42-43 
216-217 DATAPRODUCTS 117 
* HEWLETT-PACKARD 31 
i HEWLETT-PACKARD 55 
LEXMARK 69 
518 MINOLTA GMBH (EUROPE) 40tS 19 
513 OLIVETTI S.P.A. (INTL) 12-13 
21 PROGRAMMABLE 
HARDWARE 
509-510 FAST HARDLOCK 40S 5 
s JDR MICRODEVICES 285 
202 MICRO / SYS 292 
87 RAINBOW TECHNOLOGIES S3 
269-270 WIBU 181 
165 Z-WORLD ENGINEERING 
56 RAID DRIVE ARRAYS 
133 DISTRIBUTED PROCESSING TECH 274 
22 —— — 
63-64 BELL & HOWELL INC 
52 SECURITY 
198 ADVANCED ENGINEERING CONCEPTS 292 
501 CHERRY MIKROSCHALTER GMBH 40tS 16-17 
507 ELIASHIM MICROCOMPUTERS 40tS 21 
509-510 FAST HARDLOCK 4015 5 
87 RAINBOW TECHNOLOGIES 5 
268-270 WIBU 181 
23 TAPE DRIVES 
103-104 AERONICS INC 7 
540-541 COMBYTE INC (INTL) Civ 
284-285 COMPUTER CONNECTIONS INT BV 156 
115 CONNER PERIPHERALS (N.A.) 63 
260 DATASONIX 110 
T-n EXABYTE CORPORATION 19 
253-264 MICRO SOLUTIONS COMP PROD 179 
159 QUALSTAR CORP 290 
179-180 SHAFFSTALL CORP 292 
183-184  TAPEDISK CORPORATION 290 
24 UPS/POWER MANAGEMENT 
203-204 ACI 292 
62 AMERICAN POWER CONVERSION 32-33 
535 FISKARS POWERS SYSTEMS (INTL) 67 
547-548 LUNAR ENERGY CO 40tS 20 


SOFTWARE 


25 


112 


BUSINESS 

BEN SOFTWARE PRODUCTS (HA) 87 
CARDIFF SOFTWARE 40tS 20 
LIIKKUVA SYSTEMS INTERNATIONAL 181 
MACON 40tS 2 
MICROGRAFX 133 
PROXIMA CORPORATION 130 
XEROX IMAGING SYSTEMS (INTL) 63 
CAD/CAM 

CADSOFT COMPUTER INC 275 
WINTEK CORP 202 
COMMUNICATIONS/ 

NETWORKING 

ATTACHMATE 170 
AVALAN TECHNOLOGY 281 
BEAME & WHITESIDE SOFTWARE 200DU 15 
CLARK DEVELOPMENT CO INC 292 
COMPEX INC 87 
DELRINA WIM FAX PRO 70 
DISTINCT CORPORATION aS 14 
FIRST SOURCE INTL 296 
ICL (EMBLA) 2000M 7 
LANSOURCE TECHNOLOGY 140 


Category No. 
Arquiry Mo. Page No. 
sil 228 NORTON-LAMBERT 137 
ORACLE CORPORATION 80-81 
80 PERSOFT INC 247 
200-201 TALKIE 293 
s WALKER, RICHER & QUINN 4? 
28 DATA ACQUISITION 
155 NATIONAL INSTRUMENTS 293 
29 DATABASE 
281 COMPUTER ASSOCIATES/REALIA 73 
530 HYPERSYSTEMS 40tS 23 
517 MAGIC / MSE (INTL) 109 
a ORACLE CORPORATION 
30 EDUCATIONAL 
205 NAAT. 293 
199 UNITED EDUCATION CENTERS 293 
31  ENGINEERING/SCIENTIFIC 
536-537 EUROSOFT TECHNOLOGY 40tS 24 
527-528 F&H SIMULATIONS (INTL) 11 
511 GREY MATTER LTD (INTL) 111 
96-99 ITERATED SYSTEMS 86 
158 PERSONAL TEX 294 
32 ENTERTAINMENT 
257 CREATIVE MINDS 124 
33 GRAPHICS 
215 COREL FLOW 127 
67 COREL STOCK PHOTO LIBRARY 35 
COREL VENTURA 5 61 
187 EMATEK GMBH 294 
223-224 MICROGRAFX 133 
274 MIPS DATALINE AMERICA INC 178 
i NANAO USA CORP (NA) 164 
241-242 PROXIMA CORPORATION 130 
35 MAIL ORDER 
126 COMPUTER DISCOUNT WAREHOUSE 268-269 
504 COMPUTER QUICK aS 13 
36  MATHEMATICAL/ 
STATISTICAL 
511 GREY MATTER LTD (INTL) 111 
158 PERSONAL TEX 294 
276-278 SPSS INC 205 
81 STATSOFT 193 
37 MISCELLANEOUS SOFTWARE 
523 ON TIME MARKETING 40tS 23 
38 ON-LINE SERVICES 
z AMERICA ONLINE (U.S.) 404-8 
450 MX 305 
214 COMPUSERVE 155 
218 DELPHI INTERNET SERVICES 172 
s PROFOUND (N.A.) 123 
107 PSI (N.A.) 65 
39 OPERATING SYSTEMS 
- MICROSOFT CORPORATION 2-3 
229 ONX SOFTWARE SYSTEMS LTD 158 
230-231 QUARTERDECK OFFICE SYSTEMS 114 
410-4131  TRITEAL CORPORATION 20004 13 
40 PROGRAMMING 
LANGUAGES/TOOLS 
406-407  BEAME & WHITESIDE SOFTWARE 200DU 15 
167 BYTECH BUSINESS SYSTEMS 294 
66 COMPUTER ASSOCIATES/VISUAL OBJECTS 21 
187 EMATEK GMBH 294 
511 GREY MATTER LTD (INTL) 111 
118119 INTEK TECHNOLOGIES 79 
221-222 LAHEY COMPUTER SYSTEMS 162 
517 MAGIC / MSE (INT) 109 
d MICROWAY 151 
76 MKS / MORTICE KERN SYSTEMS 250 
191 OBJECT MANAGEMENT LABORATORY 294 
106 OBJECTS INC 44 


Category No. 

iecairy Mo. Pags No. 
523 ON TIME MARKETING 40tS 23 
96-97 SYMANTEC s3 
96-97 — SYMANTEC 95 
94 WATCOM C/C++10.0 29 
41 SECURITY 

61 ALADDIN KNOWLEDGE SYSTEMS 82 
267 DALLAS SEMICONDUCTOR 176 
507 ELIASHIM MICROCOMPUTERS 40tS 21 
508 EUTRON ADS 12 
509-510 FAST HARDLOCK 40S 5 
557-558 RACAL AIRTECH (CD & INTL) 213 
87 RAINBOW TECHNOLOGIES 53 
83 SOFTWARE SECURITY 46 
269-270 WIBU 181 
45 UNIX 

406-407 BEAME & WHITESIDE SOFTWARE 2000M 15 
: DATA FOCUS 20008 17 
DISTINCT CORPORATION 4S 14 
402-403 INTERGRAPH CORPORATION 2000M 2 
515-516 INTERGRAPH CORPORATION (INTL) 55 
208 KL GROUP 200084 8 
116-117 SOFTWAY AMERICA INC 46 
410-411 TRITEAL CORPORATION 2000M 13 
46 UTILITIES 

61 ALADDIN KNOWLEDGE SYSTEMS B2 
257 CREATIVE MINDS 124 
265 MICRO 200€ 175 
83 PKWARE INC 214 
84 PKWARE INC 251 
230-221 QUARTERDECK OFFICE SYSTEMS 114 
183-184  TAPEDISK CORPORATION 290 
47 WINDOWS 

112 SBN SOFTWARE PRODUCTS (NA) 87 
DISTINCT CORPORATION 40tS 14 
188 FUZIWARE NC 294 
412-413 (CL (EMBLA) 2000M 7 
108-109 ICONOVEX INC (M.A.) 75 
111 MENA] CORPORATION 253 
168-169 MICROCAL SOFTWARE INC 294 
. NANAO USA CORP (N.A.) 164 
102 WINBOOK (NA) 1 
48 WORD PROCESSING/DTP 
106-109 ICONOVEX INC (NA) 75 
544-545 XEROX IMAGING SYSTEMS (INTL) x 


GENERAL 


49 


"un" ’ ° 


51 


CT 77€ 


212 


BOOKS/PUBLICATIONS 
BUSINESS WEEK (INTL) 

BYTE 20TH ANNIVERSARY 

BYTE BACK ISSUES (WORLD) 

BYTE BACK ISSUES INTL) 

BYTE EURODECK (INTL) 

BYTE ON CD ROM 

COMPUTING MC GRAW-HILL 

DATA COMMUNICATIONS (INTL) 

DATA COMMUNICATIONS (N.A.) 


BYTE EDITORIAL SURVEY 
BYTE MOBILE OFFICE SWEEPSTAKES (U.S.) 
) 


196 
199 
19 


299 
261 


(U.S.) 213 
OF AMERICA (NA) 104-105 
186 


OBJECT WORLD (CD & INTL) 
PC EXPO NEW YORK 


199 
168 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 


inquiry No. 


1337 


1011 
1031 


1147 


1324 
1110 


1325 
1300 


Page No. 


A 
Advanced Micro Devices 24, 187 
259 


AER Energy Resources 131 


Alcatel SEL 401S 3 
po =m Electric Ireland 40S 15 
American Technology 200DM 23 
Andyne Computing 217 
Anixter Intemational 40lS 15 
Apex Data 159 
Apexx Technology 259 
Apple Computer 25, 59, 115, 
131, 147, 243, 401S 3, 200DM 3 
APS Technologies 260 
Aptech Systems 264 
Archelon 36 
Archtek America 234 
MN Control Systems 404S 17 
107, 147 
Amos 115 
Armon Networking 245 
Asta 263 
AT&T Global Information — 173 
Solutions 
Athena Design 215 
ATI Technologies 25 
Aurora Technologies 258 
Austin Direct 201 
— Network — 200DM 23 
Avantos Performance 263 


BellSouth Cellular 115 
i 131 

Systems 262 

Best Data Products 234 
Black Box 234 
Boca Research 234 
Bramblebush Software 262 
Brilliant Nite Software 265 
Brooktrout Technology 258 
BusinessObjects 217 


Casio 147 
Castelle 260 
Centennial Technologies — 187 
CE 107 
ChartWrite 4015 9 
Cirque 249 
Clarity Systems 401S 17 
Coloray 115 
Communication Intelligence 147 
Compaq Computer 30, 50, 131 
28 
Computers Unkmited 401S 24 
245 
107 
Corbis Publishing 249 
Corel 34 
CPSI 115 
CPV Stollmann 408 3 
Cray Research 197 
CSS Laboratories 260 
Cubic Memory 197 
CXR Teicom 234 
71 
Cyrix 24 
D 
Dassault 401S 3 
Telecommunication 
Dataquest Europe 401S 3 
Data Race 258 
DataViz 263 
Dell Computer 131, 159 
Delrina 


inquiry No. Page No. 
Dense-Pac Microsystems 197 
1327 Diamond Multimedia 258 

Systems 
Digicash 71 
1158 Digital Assistance 249 
Digital Equipment 30, 131, 201, 
239, 401S 3 
Digital Research 41 
1151 Communications 249 
Display Technologies 100 
1297 DSP 265 
DTK 201 
Duracell 131 

E 
1334 Emulex 260 
Energizer Power Systems y^ 
2 
1146  EuroPak Intemational 171 
F 
FED 115 
First Data/Netscape 71 
First Virtual 71 
1267, Fluke 262, 200DM 23 
1282 

1048  Frax 401S 22 


Fujitsu Microelectronics 187 
Fujitsu Systems Europe 401S 18 
Futaba 115 


FuziWare 34 
G 

Galacticomm 265 

Gateway 2000 249 

General Magic 147 

GeoWorks 147 
H 


1113, 1346 
1000, Hewlett-Packard 28, 131, 147, 
1322 209, 258, 200DM 3 
Hitachi America — 100, 187, 197 
1269 Hummingbird 200DM 23 
Communications 
Huntington Advanced 34 
Technology 
HyperLogic 34 
l 
1114, IBM 25, 50, 100, 107, 169, 
1115 234, 200DM 3 
IBM PC 30, 131 
In Focus Systems 100, 115 
Innovative Software 40S 3 
1268,  Integrix 259, 200DM 23 
1332 
Intel 24, 30, 131, 187, 241 
1328 Intelligent Instrumentation 259 
1310 Interactive Image 265 
Technologies 
1027 Interlink Electronics 401S 20 
1140  !Q Software 217 
1336 260 
1296 vex Design Intemational — 265 
1257 1X) 2000M 23 
J 
1039 Jocsen Software 40IS 24 
t 
1284 Jump Development Group 262 
K 
Kingston Technology 197 
1270 The KL Group 200DM 23 
1285  Knozall Systems 263 
1330  KNX 259 
Kopin 115 
Kyocera 115 
L 
1116 . Lectron Pragmatic 234 
28 
1153 Lexmark Intemational 249 


1117 


inquiry No. Page No. 
1022 i 401S 15 
1264 Los Altos 200DM 23 
Technolog 
1001 Lotus Development 34, 215 
1260, Lucas Management ; 
1289 Systems 200DM 23 
M 
1012 Macon 40IS 9 
1032 Mannesmann Tally 401S 18 
1013 Mapinfo 40IS 9 


1255 


976 


IS pages appear only in the International edition. DM pages appear only in the Demographic adition. 
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Matra Telecommunication 401S 3 
Matrox 25, 187 
Maxtech/GVC 234 
Medio Multimedia 40 
Megahertz 159, 234, 249 
Memco Software 263 


Microcom 

34 
Micro International 201 
Micro Multimedia 260 
Micron Display Technologies 115 
MicroProcessor 40S 23 


Engineering 
Microsoft — 30,34, 36, 41, 145, 
147, 215, 241, 200DM 3 
Software 


264 
MLL Software & 401S 3 
Computer Industries 

Modatech 265 
Motif 100, 115 
Motorola 100, 107, 115 
Motorola ISG 234 
187 

Multi Tech Systems 234, 
1349 2000M 23 

N 

National Instruments 259 
National Semiconductor 131, 187 
NEC 30 
Network General 245 
NeuralWare 264 
New World Media 28 
NexGen 24 


elecom 30 
Novell 215, 2000M 3, 200DM 23 


0 
Ocean Information Systems 187 
Oki Telecom 159 


Open Market 71 
Opti Computer 131 
Optrex America 115 
50, 107, 207 

P 


ie e aeai” 17 


PDQ 260 
Peachtree Software 264 
Phase One Denmark «= 401923 
Phoenix Technologies 131 
Pinnacle Publishing 262 
Pinnacle Systems 263 
Intematona! 

Pixel International 115 
PixelVision 260 
Planar America 115 
Plantronics 249 
The Plant Software 265 
Plextor 401S 15 
Positive T 115 
Practical 234 
ProtoView 265 

147 


Inquiry No. Page No. 
1020 Psion Dacom 401S 17 
1339 260 
Q 
978 QNX Software Systems 83 
R 
Racotek 107 
RadioMail 107, 147 
Radius 25 
RAM Mobile Data 107 
1152 RSA Data Security 248 
S 
1272 S&S Software Intemational 263 
1338 SCA&T Intemational 259 
1034 Scene Double 401S 20 
1004 Scitor 214 
1273 Seri 264 
Sharp Electronics 100, 115, 147 
1014 Siemens Nixdorf 401S 8 
Silicon Video 115 
1283  Softool 263 
1141 Software AG of North 217 
America 
1133 Sony Computer & 259 
Peripheral Products Group 
Sony Electronics 147 
1266 200DM 23 
1275 SPG 262 
Spry 28 
Staktek 187 
1305 Stalker Systems 263 
1010 Strategic Mapping 401S 9 
Stylus Innovations 34 
1026 Summagraphics Europe 40lS 20 
1258 Sun Microsystems 50, 187, 
200DM 3, 200DM 23 
1038 SuperMemo World 401S 24 
1124 Supra 234 
SystemSoft 131 
T 
977,  TadpoleT 165, 
1005, 167, 40S 15 
1326 TapeWorks 258 
1333 Tatung Science & 258 
Technology 
1351 TDK Systems 234 
Tektronix 28 
1125,  Telebit 234, 200DM 23 
1262 
1276 TeleSensory 262 
1254  Tenonintersystems — 200DM 23 
Texas Instruments 30, 115 
3D/Eye 34 
1006 Toshiba America 100, 131, 169, 
187, 201 
1302 TTG 264 
U 
1281  Unabri Software 262 
Unlimited Systems 159 
1126, US. 234 
1127, 1352 
V 
1308 Vireo Software 265 
1306 VisualToots 264 
W 
1289 Waterloo Maple Software 2639 
Wave 71 
1132 Wavetek 259 
1040 Wollongong Intemational 4015 23 
WordPerfect 34 
X 
1036 Xara 401S 21 
Xcelinet 107 
Xerox 50 
Z 
1128,  Zoltrix 234 
1129 
1130 Zoom Telephonics 234 
1263 200DM 23 
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Give BIX a try with our new 5 for Freo Offer! Join BIX 
today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX, and then 


‘ [s für I continue for our standard $13 monthly membership fee. 


P P Further details and complete rate information are 


5 hf 


provided during registration. Using any communications 


s 


(Qf, == «N* program, dial 1-800-695-4882. At the “logon” prompt enter bix. 
Tory V Then at the "name?" prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 
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Unter the 5 lor Freo plan. dayne rates (S9fhr ) apply lor access dunng prime brne hours. The 5 for Free offer ie valid for firsi-tme members onty. 


Circte 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If vou can hack it 


Ted Prince 
ATM = After the Millennium 


Are you holding your breath 
waiting for this next big 
thing? Better have a medical 
technician standing by. 


re you getting as sick as I am of the daily an- 
nouncements about ATM (asynchronous trans- 
fer mode) products? Or even worse, ATM- 
enabled products, whatever they might be. I 
mean, is anyone except a few universities and corporate 
pioneers actually using this stuff now, for real-world ap- 
plications, all the time? 

Doesn't this look like déjà vu all over again? It’s just 
like when ISDN was announced in the early 1980s. When 
everyone was talking breathlessly about the integration of 
the computer and the telephone. When IBM bought— 
and then divested—Rolm. 

Lest we believe that ATM is right around the corner, 
think first of the problems of moving to ATM, or for 
that matter to any other all-encompassing megatechnol- 
ogy. Interoperability issues are huge (we still have major 
interoperability issues with ISDN after 10 years of a sup- 
posedly established standard). 

The cost of the ATM stuff is disproportionately high, 
and so are the connection and transport prices (all of 
which have been major issues stalling ISDN). Skills in in- 
stalling, using, maintaining, and debugging ATM are 
nonexistent in the marketplace at large and will be for 
many years ( just like ISDN again, even in the telephone 
companies themselves). Add to that the complexity of 
ATM-only networks, let alone heterogeneous networks, 
including everything from X.25 to video-on-demand. 

In any case, why do normal people need ATM any- 
way? Isn't there more than enough of a choice out there? 
Frame relay, fast Ethernet, SMDS (Switched Multi- 
megabit Data Service), not to mention ISDN. Unless 
you're transferring the entire MGM film library to every 
branch office in the world every day, aren't these older 
technologies going to cover just about everything you 
expect to do over the next few years? Is ATM a solu- 
tion in search of a problem? 

Even if ATM finds that killer problem this week, how 
long is it going to take to become a well-established stan- 
dard? The telephone companies haven't done that with 
ISDN in 10 years. Let's be optimistic and say the pace of 
change has doubled—-it will still be five years at least 
before ATM is established. 

So why do we need ATM now? Is it the new corporate 
MIS status symbol to show that we're with it? Is ATM 
just the latest shot in the eternal class war, this time 
played out in that new frontier called cyberspace? 

In the real world, the success of a technology is not a 
function of its engineering elegance. Witness the Con- 
corde 20 or so years on. Ultimately, the test is whether or 
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not the technology is appropriate —something we tech- 
nofreaks tend to forget. ATM is clever. ATM is elegant. 
But is it appropriate? Right now it isn't. 

What with the Internet, on-line services, and lots of 
PC-based communications methods and standards, cy- 
berspace is fast becoming a protocol soup, where no one 
communications protocol dominates and newcomers are 
even less likely to do so. No one delivery protocol is go- 
ing to take over the world of communications, nor should 
we want it to. We already have a delicious protocol soup 
with lots of ingredients that please many different palates. 
Some are gourmet, some are more basic. ATM is going 
to be just another, albeit gourmet, ingredient of the pro- 
tocol soup, something to be enjoyed and savored by the 
technoliterati and the corporate titans while the peasants 
get by with the meat and potatoes of frame relay and 
ISDN. 

The protocol soup that is communications today and to- 
morrow reflects a wide variety of demands and needs 
that the soup is by and large meeting. New ingredients 
will also be added: faster and longer Ethernets, ATM 
Lite, Son of Frame Relay, SMDS for TV, broad-ISDN, 
and so on. Each will meet the different needs of different 
users. 

So you shouldn't just blindly jump on the ATM band- 
wagon. There's more to communications than fashion. 
Figure where you stand in the spectrum of needs and 
plan accordingly. Take into account the rich variety of ex- 
isting methods that fit many needs very well and much 
more cheaply than ATM will. Leave the hard ATM stuff 
to others. Wait until it forms a real part of the communi- 
cations environment and isn't just another brilliant but ex- 
pensive technology waiting for its time in the sun. 8 


Ted Prince is president of Perth Ventures and publisher of 
Technology Fundamentalist, a newsletter that covers "win- 
ners and losers in information technology." You can reach 
him on CompuServe at 74073,1236 or on the Internet or 
BIX at editors bix.com. 
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TOOMHz DELL 
LATITUDE XP 
WITH SMART 


Dell" Latitude XP" 


IntelDX4" 100MHz 
System 


Business Lease’: $122/Mo. 


* 2 Type Ii/1 Type Ill 
PCMCIA Expansion Slots 

e Preloaded 
Communications 


Software 


e 9.5" Dual Scan Color 


LITHIUM ION isi A 
* 3-year Warranty 

BATTERY. * 30-day Money-back 

Guarantee 


. Optional Advanced Port 
Replicator Available 


e 340MB Removable 
Hard Drive (810MB Max) 


NOW ONLY 


e 32-bit Local Bus Video, 
5 32009 1MB Video RAM 


WORK LONGER 
WITH LITHIUM IN YOUR 
SYSTEM. 


Order Code #600025 


lts amazing what a little lithium can do. 

The Dell Latitude XP notebook is the first full-size notebook to 
introduce the smart lithium ion battery. This vastly superior technology 
instantly provides up to 3096 more energy for the same weight as other 
batteries. Perhaps thats why Computerworld recently stated about the 
XP, “We have seen the future, and it’s Lithium." 

But our incredible battery life story goes beyond lithium ion. Our 


battery includes its own microprocessor that communicates with the 
CPU to optimize energy usage. You can fast charge in 1% to 2 hours, 
even while youre using the Dell Latitude XP. And you never have to 
drain the battery before recharging. 

Call today to order this sleek little six-pound notebook. You'll 
work such extended hours, your boss just might have you tested. 


800-433-2782 


Mon-Fri 7am-9pm CT * Sat 10am-6pn CT * Sun l2pm -5pm CT 


[n Canada? Call 800-668-3021 
http:/www.us.dell.com/ 
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DELL DIMENSION P120c 


XPS P100c BEST BUY 


Dell Dimension XPS P100c 


A Pentium Processor-based 
100MHz System 

* Updated Pentium Chip 

* Mini Tower Model 


* BMB RAM 
* 1GB EIDE Hard Drive (10ms) 
» 256KB Pipeline Burst Cache 


* 15LS Monitor (15* CRT, NI) 

e 64-bit PCI 2MB DRAM Video ( 

* 4X Multi-session EIDE CD-ROM Drive 

e 3.5" Diskette Drive 

* Spacesaver Keyboard/Mouse 

* MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 

wAdd a Conner 200/400MB Tape 
Backup Unit for $199 more. 


$2349 


Business Lease: $87/Mo. 
Order Code #500094 


Dell's featured computer artist is Danial Fenalon. 


P75 MULTIMEDIA OFFICE 


Dell Dimension P75 


A Pentium Processor-based 

75MHz System 

* Updated Pentium Chip 

* Mini Tower Model 

e BMB RAM 

e 1GB EIDE Hard Drive (10ms) 

® 256KB Writeback Cache 

* 15LS Monitor (15" CRT, NI) 

e 64-bit PCI 1MB DRAM Video 

e 4X Multi-session EIDE CD-ROM Dnve 

e Sound Blaster 16 Sound Card 

* Altec Lansing ACS-5 Speakers 

! MS-Office 4.3, MS Bookshelf, 
Visio Express for MS Office 

* 3.5" Diskette Drive 

e Spacesaver Keyboard/Mouse 

* MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 


$2199 


Business Lease: $81/Mo. 
Order Code #500084 
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NEW P120c WORKSTATION 


Dell Dimension P120c 


A Pentium® Processor-based 

120MHz System 

* Updated Pentium Chip 

* Mini Tower Model 

* 16MB EDO Memory 

© 1GB EIDE Hard Drive (10ms) 

* 512KB Pipeline Burst Cache 

e 17LS Monitor (17° CRT, NI) 

e 4X Mutti-session EIDE CD-ROM Driv 

e Sound Blaster 16 Sound Card 

* Altec Lansing ACS-5 Speakers 

* MS Office 4.3, MS Bookshelf, 
Visio Express for MS Office 

* 3.5" Diskette Drive 

e Spacesaver Keyboard/Mouse 

* MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 


Business Lease: $133/Mo. 
Order Code «500080 


P30 WORKSTATION 
Dell Dimension P90 


A Pentium Processor-based 

90MHz System 

* Updated Pentium Chip 

* Mini Tower Model 

* BMB RAM 

* 540MB Hard Drive (12ms) 

e 256KB Writeback Cache 

* 15LS Monitor (15" CRT, NI) 

* 64-bit PCI 1MB DRAM Video 

* 4X Multi-session EIDE CD-ROM Drive 

* 3.5" Diskette Drive 

* Spacesaver Keyboard/Mouse 

* MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 
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$1999 


Business Lease: $70/Mo. 
Order Code 84500085 


NEW P120c BEST BUY 


Dell Dimension XPS P120c 


A Pentium Processor-based 
120MHz System 

* Updated Pentium Chip 

* Mini Tower Model 

* 16MB EDO Memory 

e 1GB EIDE Hard Drive (10ms) 
e 256KB Pipeline Burst Cache 
* 15LS Monitor (15" CRT, NI) 

* 64-Bit PCI 1MB DRAM Video Card 
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MS Bookshelf, 


e 3.5* Diskette Drive 

e Spacesaver Keyboard/Mouse 

e MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 


$3699 $2999 


Business Lease: $111/Mo. 
Order Code 1500092 


P75 WORKSTATION | 


Dell Dimension P75 

A Pentium Processor-based 
75MHz System 

* Updated Pentium Chip 

* Mini Tower Model 

* BMB RAM 


* 256KB Writeback Cache 

* 64-bit PCI 2MB DRAM Video 

* 3.5" Diskette Drive 

e Spacesaver Keyboard/Mouse 

e MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 

kAdC a 3COM ELINK Ill Network 
interface Card for S124 mo 


$1649 


Business Lease: $61/Mo. 
Order Code 8500086 


fPriemg is not discountuble. "Guarantees available m the U.S. only for regswred owners uf Dell Dimensum systems purchased after 8/1/93 and Dell Latitude systems purchased after 8) 
ute sertece may not be awulable m ceruun remote locations. Business leasing arranged by Leasing Group, Inc. *Prices and specifications valid m the U.S. only and subject to chan 
Microsoft Corporation. FORTUNE 500 ts a registered rrademark ind FORTUNE GLOBAL 500 ts a trademark of the Time Inc. Magazine Corp. Back cover screen visual ©1995 E. 
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XPS P100c WORKSTATION 


Dell Dimension XPS P100c 


A Pentium Processor-based 
100MHz System 

* Updated Pentium Chip 

e Mini Tower Model 
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* 1GB EIDE Hard Drive (10ms) 
» 256KB Writeback Cache 

e 15LS Monitor (15" CRT, NI) 


è 64-Bit PCI 1MB DRAM Video Card 

e 4X Mulli-sess 

e Sound Blaster 16 Sound Card 

* Altec Lansing ACS-31 Speakers 

* 3.5" Diskette Drive 

s Spacesaver Keyboard/Mouse 

¢ MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 


$2749 


Business Lease: $102/Mo. 


Order Code #600093 


466D WORKSTATION 


Dell Dimension 466D 
IntelDX2'^ 66MHz System 


* 8MB RAM 

* 365MB Hard Drive (12ms) 

e 15LS Monitor (15° CRT, NI) 

* Accelerated Local Bus Video 
with 1MB DRAM 

* 3.5" Diskette Drive 

e Spacesaver Keyboard/Mouse 

* MS-DOS 6.2/Microsoft Windows 3.1/ 
30 Days Free Support 
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$1299 


Business Lease: $48/Mo. 
Order Code $400052 


Dell Latitude XP 

IntelDX4 100MHz System 

e 9.5* Dual Scan Color 

* 340MB Removable Hard Drive 
(B10MB Max) 
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* 32-bit Local Bus Video, 
1MB Video RAM 
e5 OF nds 
* 3-year Warranty? 
¢ 30-day Money-back Guarantee” 
* Expansion Options Available 


$3299 


Business Lease: $122/Mo. 
Order Code #600025 


ACTIVE MATRIX 100MHz 


Dell Latitude XP 
IntelDX4 100MHz System 
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* 340MB Removable Hard 
(B10MB Max) 
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e 32-bit Local Bus Video, 
1MB Video RAM 
* 6.1 Pounds 
* 3-year Warranty 
* 30-day Money-back Guarantee 
* Expansion Options Available 


$4199 


Business Lease: $151/Mo. 
Order Code #600012 
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Dell Latitude" 

IntelDX4 75MHz System 

¢ 9.5" Dual Scan Color 

¢ AMB RAM (20MB Max RAM) 

* 260MB Upgradeable Hard Drive 
(524MB Max} 

e 32-bit Local Bus Video 

* 6 Pounds 

* 1-year Warranty! 

e 30-day Money-back Guarantee 


$1999 


Business Lease: $74/Mo. 
Order Code #600035 


NEW 75MHz POWER 


Dell Latitude 
IntelDX4 75MHz System 
e 95°" Dua! Scan Color 


IMB Video RAM 
* 6 Founds 
* 1-year Warranty 
s 30-day Money-back Guarantee 


$2499 


Business Lease: $92/Mo. 
Order Code #600042 


Dell is a $3.5 billion company 
and is a member of the 
FORTUNE GLOBAL 5007 
As a global company, we've 
sold over 3 million systems 

in over [20 countries. And 
8096 of the FORTUNE 500' 
and 5096 of the FORTUNE 
GLOBAL 500 companies have 
done business with Dell. 


For $199, Dell's SelectCare™ 
program offers you 3-year, 
on-site service on all Dell 
Dimension desktops. That's 3 
full years of next-business-day, 
at-your-desk, parts-and-labor 
(monitor, mouse and keyboard 
included) service... guaranteed. 


100% money-back guarantee. 
If you're not fully satisfied, 
return within 30 days for a full 
refund of purchase price. 


Dell’s U.S. and European 
factories have both earned 
the [SO 9002 registration, 
ensuring consistent quality. 


800-433-2973 


Mon-Fri 7am -9pm CT ¢ Sat 10am-6pm CT 
Sun pm 5pm CT 


In Canada* Call 800-668-3021 
In Puerto Rico? Call 800-805-8030 
(In Spanish and English) 
http//www.us.dell.com/ 
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INTRODUCING Dell Dimension" XPS P120c  *9Fx1 
THE DELL DIMENSION A Pentium? Processor-based * 4X Multi-session EIDE CD-ROM Drive 
XPS P120c. 120MHz System * Sound Blaster 16 Sound Card . 
Business Lease”: $133/Mo. * Altec Lansing ACS-5 Speakers 
e Updated Pentium Chip “Visio Express for MS Office 
* Mini Tower Mode! * 3.5" Diskette Drive 
* 16MB EDO Memory e Spacesaver Keyboard/Mouse 


p e 1GB Enhanced IDE Hard Drive (10ms) e MS-DOS" 6.2/Microsoft* 
! è 512KB Pipeline Burst SRAM Cache Windows*3.1/ 30 Days Free Support 
® 17LS Monitor (17" CRT, NI) Order Code #500080 


: The Dell Dimension XPS P120c combines a 120MHz Pentium 
—À | chip with a 512k pipeline burst SRAM cache for spine-tingling 


TO ORDER, CALL NOW. 


TIR 800-433-3498 
waa throughput. Yes, cybernauts around the globe will have speed and We di, edil! ub» l 
i Mon-Fn 7am-9pm CT * Sat 10am-6pm CT » Sun 12pm- 5pm CI 
video performance rarely seen by beings in this vector. Which means desktop In Canada’ Call 800-663-3021 
hrep://www.us.dell.com/ 
publishing, multimedia projects, database creation, spreadsheets, even code creating [Keycode #01019 


endeavors get done way fast. So just give the boss some bigwig mumbo-jumbo about DOLL 
enhanced Q3 profit margins or something. And then procure one, fellow traveler. 


